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 1                          PROCEEDINGS 
 
 2           CHAIRPERSON FROINES:  So let's call th e meeting 
 
 3  to order, the May 16th, 2008, meeting of the Sc ientific 
 
 4  Review Panel. 
 
 5           And the first topic on the agenda is t he -- 
 
 6 
 
 7           PANEL MEMBER GLANTZ:  There's some fee dback.  Can 
 
 8  you -- 
 
 9           CHAIRPERSON FROINES:  Is that better? 
 
10           PANEL MEMBER BLANC:  It's Froines' wal l of sound. 
 
11           (Laughter.) 
 
12           CHAIRPERSON FROINES:  It's barely past  9 o'clock 
 
13  and we're already into this. 
 
14           (Laughter.) 
 
15           CHAIRPERSON FROINES:  Let's put the li d on it and 
 
16  we will be fine. 
 
17           (Laughter.) 
 
18           CHAIRPERSON FROINES:  So the first ite m on the 
 
19  agenda is the discussion of the Panel's finding s related 
 
20  to the Endosulfan report. 
 
21           So essentially comments from the Panel . 
 
22           There's one change, by the way.  That is, that 
 
23  Toby pointed out that there's a sentence that s ays, "DPR 
 
24  regulations specify MOEs of greater than 100 to  be health 
 
25  protective."  And actually there's no regulatio n, so we -- 
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 1  just DPR considers MOEs of greater than 100 to be health 
 
 2  protective.  So that's that. 
 
 3           Gary. 
 
 4           PANEL MEMBER BLANC:  Where is that? 
 
 5           CHAIRPERSON FROINES:  It's on page 3, numbered 
 
 6  under 9. 
 
 7           PANEL MEMBER FRIEDMAN:  Well, I had se nt in a 
 
 8  couple of comments on a previous draft.  And I appreciate 
 
 9  that one of them was very well responded to in terms of 
 
10  putting -- the first draft just said there were  scenarios 
 
11  where there's excess exposure.  And now there's  actually 
 
12  some description of what those are, and I appre ciate that. 
 
13  But there's still something I don't -- there wa s another 
 
14  change I suggested, which was not made.  And pr obably I 
 
15  don't understand it, but I'd like to just raise  that 
 
16  question again. 
 
17           Item number 7 on page 2, the last two sentences: 
 
18  The subchronic inhalation NOAEL of 0.194 millig rams per 
 
19  kilogram-day is the critical NOAEL for evaluati ng both 
 
20  inhalation exposures and seasonal inhalation ex posures in 
 
21  humans."  Then the next sentence I don't unders tand.  "The 
 
22  estimated no-effect level (ENEL) of" -- the sam e number, 
 
23  0. -- oh, it's 0.01.  Pardon me.  I thought fro m the last 
 
24  draft they were the same.  But 0194 for chronic  effects in 
 
25  animals is the appropriate value for evaluating  chronic 
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 1  inhalation exposures.  That may answer the ques tion, 
 
 2  because -- no, I missed the -- so I guess my qu estion was, 
 
 3  isn't there supposed to be some kind of factor,  you know, 
 
 4  taking into account intraspecies variation and within 
 
 5  species variation that would make one not look at the 
 
 6  animal level but what would be derived from tha t for 
 
 7  humans as the appropriate thing.  But I guess I  missed the 
 
 8  extra decimal place and that's -- does that ans wer the 
 
 9  question? 
 
10           CHAIRPERSON FROINES:  Um-hmm. 
 
11           PANEL MEMBER FRIEDMAN:  So if it's a t enth as 
 
12  great in animals, that's a level that we accept  for 
 
13  humans? 
 
14           CHAIRPERSON FROINES:  As the value. 
 
15           PANEL MEMBER FRIEDMAN:  Yes.  I mean w e've always 
 
16  translated values in animals by various factors  -- 
 
17  uncertainty factors into humans.  But now it ju st says 
 
18  here's the value for animals and that's what we  accept for 
 
19  evaluating chronic inhalation exposures in huma ns. 
 
20           PANEL MEMBER BLANC:  I think -- I see now your 
 
21  confusion.  I think it's because of the use of the word 
 
22  "for".  And I think it should be based on -- 
 
23           CHAIRPERSON FROINES:  That's right. 
 
24           I'm sorry. 
 
25           PANEL MEMBER BLANC:  Do you think that 's correct? 
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 1           CHAIRPERSON FROINES:  Um-hmm. 
 
 2           PANEL MEMBER BLANC:  So I would sugges t that if 
 
 3  it read, "The estimated no-effect level of 0.19 4" -- 
 
 4  "0.0194 milligrams per kilograms-day based on c hronic 
 
 5  effects in animals" -- 
 
 6           OEHHA DEPUTY DIRECTOR ALEXEEFF:  It's not based 
 
 7  on the -- 
 
 8           PANEL MEMBER BLANC:  It's not based --  isn't it 
 
 9  one-tenth of what the animal level is? 
 
10           OEHHA DEPUTY DIRECTOR ALEXEEFF:  Maybe  -- George 
 
11  Alexeeff of OEHHA. 
 
12           No -- Joe Frank, is he here? 
 
13           Okay, yeah.  So he can correct me if I 'm wrong. 
 
14  But when you have -- this is the terminology th at DPR 
 
15  uses -- estimated no-effect level, that means t hey've -- 
 
16  they didn't have an exact -- there was not an e xact study 
 
17  of a no-effect level.  So it's estimated by add ing in an 
 
18  uncertainty factor or an adjustment factor. 
 
19           So they've simply taken the subchronic  value, 
 
20  added a tenfold adjustment factor, and estimate d the 
 
21  chronic value.  So it's still based on that sam e study, 
 
22  the same study as the subchronic study.  Is tha t correct, 
 
23  Joe? 
 
24           DPR SENIOR TOXICOLOGIST FRANK:  That's  correct. 
 
25           OEHHA DEPUTY DIRECTOR ALEXEEFF:  That is correct. 
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 1           Does that -- so the reason that you es timated is 
 
 2  because we did not have a study that specifical ly met the 
 
 3  chronic criteria. 
 
 4           CHAIRPERSON FROINES:  So we should say  based on 
 
 5  subchronic effects in animals. 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  Yes. 
 
 8           OEHHA DEPUTY DIRECTOR ALEXEEFF:  Is th at correct? 
 
 9           Yeah, that's correct. 
 
10           PANEL MEMBER FRIEDMAN:  So the previou s sentence 
 
11  has just taken and added an uncertainty factor to that, is 
 
12  that -- of tenfold?  Well, actually it's ten ti mes as 
 
13  great.  So I guess I still don't fully understa nd what's 
 
14  going on here. 
 
15           PANEL MEMBER BLANC:  No, it's ten time s as 
 
16  sensitive, Gary.  Ten times more sensitive, ten  times 
 
17  lower. 
 
18           PANEL MEMBER FRIEDMAN:  But they're sa ying that a 
 
19  ten times as great level in the previous senten ce is the 
 
20  critical for evaluating exposures in humans.  S o wouldn't 
 
21  you want an even lower level than what's observ ed as no 
 
22  effect -- or is estimated as no effect in anima ls? 
 
23           CHAIRPERSON FROINES:  That's the tenfo ld safety 
 
24  factor -- uncertainty factor. 
 
25           PANEL MEMBER FRIEDMAN:  But it seems t o be going 
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 1  in the wrong direction. 
 
 2           CHAIRPERSON FROINES:  I don't think so . 
 
 3           OEHHA DEPUTY DIRECTOR ALEXEEFF:  Georg e Alexeeff 
 
 4  again. 
 
 5           No, it's not going in the wrong direct ion.  The 
 
 6  extrapolation -- the adjustment is not from ani mal to 
 
 7  human at this point.  It is simply subchronic t o chronic. 
 
 8  So in this case it's still the same animal stud y and we're 
 
 9  still ultimately trying to protect humans.  But  it's not 
 
10  an actual interspecies adjustment at this point .  So it 
 
11  would -- 
 
12           CHAIRPERSON FROINES:  That's how I und erstood it. 
 
13           PANEL MEMBER FRIEDMAN:  Well, I don't want to 
 
14  take up -- you know, I guess I don't fully unde rstand it. 
 
15  But if everyone else accepts it, you know, that 's fine. 
 
16  I'll just talk to somebody afterwards and bette r 
 
17  understand it. 
 
18           CHAIRPERSON FROINES:  It is -- the poi nt is it is 
 
19  what it is, and it's the basis around which MOE s are 
 
20  calculated.  And so the only -- what I would li ke -- what 
 
21  I think we would all like to avoid is getting i nto some 
 
22  explanation -- I mean we could add in, although  I'm not 
 
23  sure I'm for it, but add in what George said, i s that this 
 
24  is a subchronic to chronic adjustment. 
 
25           We're saying the estimated no-effect l evel of 
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 1  .0194 based on subchronic effects in animals is  the 
 
 2  appropriate value for evaluating chronic inhala tion 
 
 3  exposure in humans.  So I think it's clear. 
 
 4           PANEL MEMBER BLANC:  Yeah, with that c hange I 
 
 5  think it's fine. 
 
 6           PANEL MEMBER FRIEDMAN:  Okay. 
 
 7           CHAIRPERSON FROINES:  You're okay? 
 
 8           PANEL MEMBER FRIEDMAN:  I mean it's --  I don't 
 
 9  want to take up more time of the Committee.  I mean I 
 
10  respect you guys.  And I just need to talk to s omebody off 
 
11  line about it just for my own education. 
 
12           CHAIRPERSON FROINES:  Okay.  George, w hat's the 
 
13  history of this term -- Randy -- what's the his tory of the 
 
14  ENEL?  Because that's historically not the way we've 
 
15  talked about this? 
 
16           OEHHA DEPUTY DIRECTOR ALEXEEFF:  I mea n the 
 
17  history is that -- I mean OEHHA has -- 
 
18           CHAIRPERSON FROINES:  Randy may want t o -- 
 
19           OEHHA DEPUTY DIRECTOR ALEXEEFF:  Or Jo e -- I 
 
20  think Joe Frank is probably the appropriate per son, from 
 
21  DPR. 
 
22           But the history is that we've always d one this 
 
23  type of adjustment.  DPR has always explicitly called it 
 
24  an estimate.  And we just -- we never used that  word.  We 
 
25  just said the NOAEL is such and such.  But in t here there 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                              8 
 
 1  might be an adjustment factor from a LOEL or a subchronic 
 
 2  to chronic or something like that.  They just e xplicitly 
 
 3  state that it's -- we didn't have the exact stu dy on which 
 
 4  we got this number.  We had to make an adjustme nt, so call 
 
 5  it the ENEL. 
 
 6           CHAIRPERSON FROINES:  It's just that I  -- for me, 
 
 7  and maybe this is my fading memory as I age, es pecially 
 
 8  with this Panel, but I think the ENEL is a new term, isn't 
 
 9  it? 
 
10           PANEL MEMBER FRIEDMAN:  Yes, I've neve r seen it 
 
11  before. 
 
12           CHAIRPERSON FROINES:  Is it?  Because I -- 
 
13           OEHHA DEPUTY DIRECTOR ALEXEEFF:  They' ve -- 
 
14           CHAIRPERSON FROINES:  Well, give him a  chance. 
 
15  He's with DPR. 
 
16           OEHHA DEPUTY DIRECTOR ALEXEEFF:  Yeah,  Joe, why 
 
17  don't you just come on up and explain -- 
 
18           PANEL MEMBER GLANTZ:  Why don't -- yea h, because 
 
19  I have the same reaction.  Why don't you just d elete the 
 
20  paren ENEL close paren.  Then it's just an esti mated 
 
21  no-effect level. 
 
22           CHAIRPERSON FROINES:  We could do that . 
 
23           PANEL MEMBER GLANTZ:  Then we don't ha ve a new 
 
24  acronym introduced that's causing us all -- 
 
25           DPR SENIOR TOXICOLOGIST FRANK:  Yes, I 'm Joe 
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 1  Frank from DPR. 
 
 2           It's something we've used for a number  of years. 
 
 3  And the reason we throw "estimated" in front of  a NOEL is 
 
 4  to just make it a little more clear that we're not using 
 
 5  an actual calculated NOEL.  But we've done that  in the 
 
 6  past as well.  For example, when we don't have a NOEL, we 
 
 7  have a LOEL, then we'll do an adjustment factor  of 10 and 
 
 8  call it an estimated NOEL.  And some people jus t make it 
 
 9  shorthanded and call it an ENEL.  But it's an e stimated 
 
10  NOEL with some sort of adjustment.  And the rat ionale in 
 
11  the document should always be clear. 
 
12           CHAIRPERSON FROINES:  So, Stan, taking  out the 
 
13  acronym is -- it is the estimated no-effect lev el. 
 
14           PANEL MEMBER GLANTZ:  Yeah.  But the a cronym, I 
 
15  had the same reaction.  I never heard of ENEL f or that. 
 
16           It's not worth arguing about. 
 
17           CHAIRPERSON FROINES:  So, okay, let's -- I think 
 
18  there's agreement that this is -- these changes  clarify 
 
19  a -- 
 
20           PANEL MEMBER FRIEDMAN:  But, again, Ge orge was 
 
21  saying that what really the tenfold difference is from 
 
22  chronic to subchronic -- 
 
23           CHAIRPERSON FROINES:  Subchronic to ch ronic. 
 
24           PANEL MEMBER FRIEDMAN:  Beg your pardo n? 
 
25           CHAIRPERSON FROINES:  Subchronic to ch ronic. 
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 1  You're taking a subchronic study and you're -- and you 
 
 2  don't know if that's appropriate -- entirely ap propriate 
 
 3  for a chronic value.  And so you're adding a sa fety factor 
 
 4  of 10 -- uncertainty factor, whichever.  In oth er words 
 
 5  the subchronic study is not a chronic study.  A nd so 
 
 6  they're simply saying, "We're going to add an u ncertainty 
 
 7  factor of 10 to take that into consideration." 
 
 8           PANEL MEMBER FRIEDMAN:  Okay.  But we' ve 
 
 9  always -- there's always been uncertainty facto rs when we 
 
10  go from one species to humans.  And that last s entence 
 
11  seems to deny that. 
 
12           PANEL MEMBER BLANC:  But you're mixing  apples and 
 
13  oranges, because in their system instead of doi ng that, 
 
14  what they do is this ratio of possible exposure  to NOEL. 
 
15  And then they put the safety factor in after th at 
 
16  essentially by saying that the -- if the margin  of the 
 
17  ratio isn't a thousandfold or a hundredfold, th en the 
 
18  potential for an effect is possible.  And so th at's how 
 
19  they do it in the DPR thing.  That's what's con fusing you, 
 
20  I think, is that that's where -- whereas in the  other 
 
21  system we're used to where we're talking about action 
 
22  levels or whatever they -- I forget what they c all it -- 
 
23  MACs or whatever the hell they are, that's wher e they 
 
24  start using those multiplication factors in tha t way.  So 
 
25  that I think is what's essentially confusing yo u. 
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 1           PANEL MEMBER FRIEDMAN:  Well, what's c onfusing me 
 
 2  is the appearance of the word "chronic" in the last 
 
 3  sentence twice.  "The estimated no-effect level  for 
 
 4  chronic effects in animals is the appropriate v alue for 
 
 5  evaluating chronic inhalation exposures in huma ns." 
 
 6           CHAIRPERSON FROINES:  We changed that.   We 
 
 7  changed it to:  "The estimated no-effect level of .0194 
 
 8  milligrams per kilogram-day based on subchronic  effects in 
 
 9  animals is the appropriate value for evaluating " -- 
 
10           PANEL MEMBER FRIEDMAN:  Okay, thank yo u.  That 
 
11  takes care of it. 
 
12           CHAIRPERSON FROINES:  So -- 
 
13           PANEL MEMBER BLANC:  I'll move to acce pt the 
 
14  findings as stated, with the modifications as n oted. 
 
15           CHAIRPERSON FROINES:  Is there a secon d? 
 
16           PANEL MEMBER FRIEDMAN:  Second. 
 
17           CHAIRPERSON FROINES:  Is there discuss ion? 
 
18           Hearing no discussion. 
 
19           All those in favor of adopting the mot ion. 
 
20           (Hands raised.) 
 
21           CHAIRPERSON FROINES:  Unanimous. 
 
22           PANEL MEMBER BLANC:  The Chair's votin g too? 
 
23           CHAIRPERSON FROINES:  Sure. 
 
24           So that's good. 
 
25           I wanted to raise one issue with you a nd not 
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 1  overstate it.  But in this document, we are -- we are 
 
 2  making findings that one could say at a minor l evel or a 
 
 3  not so minor level, whatever -- however one wan ts to 
 
 4  characterize it -- we are differing from DPR in  our 
 
 5  findings.  And my view is that -- as you notice d, I didn't 
 
 6  write anything to call attention to that in the se 
 
 7  findings.  But I thought that it might be -- we  shouldn't 
 
 8  just leave it in that way.  So I thought when I  wrote the 
 
 9  transmittal letter to Mary-Ann, that I would ac tually 
 
10  bring to her attention that there is a differen ce of 
 
11  opinion. 
 
12           The other alternative is to just not m ention it 
 
13  at all.  But, for example, there was very -- th ere was 
 
14  very active discussion about the safety factor for 
 
15  children.  And my view is that DPR should be aw are that 
 
16  the Panel thinks that there should be a safety factor to 
 
17  take into account that particular issue. 
 
18           So I assume that won't create any prob lems.  But 
 
19  we can go either way.  We can just ignore the d ifferences 
 
20  in terms of our communication with DPR or we ca n call 
 
21  attention to it. 
 
22           PANEL MEMBER GLANTZ:  I think you shou ld point it 
 
23  out in a cover letter. 
 
24           PANEL MEMBER FRIEDMAN:  I do.  And spe cify what 
 
25  they are and not just say there are differences  and people 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                             13 
 
 1  have to search for them.  But specify what you were just 
 
 2  saying. 
 
 3           CHAIRPERSON FROINES:  Yeah.  It would be very 
 
 4  brief.  It may be just a couple, three -- 
 
 5           PANEL MEMBER BLANC:  That's on point 1 1, right? 
 
 6           CHAIRPERSON FROINES:  Well, there are three 
 
 7  issues -- 
 
 8           PANEL MEMBER BLANC:  But there's also the 
 
 9  genotoxicity issue -- 
 
10           CHAIRPERSON FROINES:  -- genotoxicity.   And their 
 
11  document basically spends a lot of time saying it's not a 
 
12  carcinogen.  And in true academic form we would  prefer to 
 
13  say further studies would be relevant. 
 
14           So there are three issues.  I frankly don't 
 
15  understand why they -- every academic always sa ys more 
 
16  research is needed, and that's all we were sayi ng.  And so 
 
17  the fact that they didn't adopt that seems to m e to be 
 
18  unfortunate.  But, again, it's not something to  make a big 
 
19  deal out of, because I think that the history o f 
 
20  Endosulfan is that it's on the way out.  And so  whether -- 
 
21  actually whether one wants to do chronic bioass ays at a 
 
22  national toxicology program, that's -- whether it's worth 
 
23  it on Endosulfan is a good question. 
 
24           PANEL MEMBER BLANC:  No, but it has to  do with 
 
25  what criteria one might use to assess genotoxic ity. 
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 1           CHAIRPERSON FROINES:  Right. 
 
 2           PANEL MEMBER BLANC:  And I think that there 
 
 3  was -- I think the emphasis you might put on th at in the 
 
 4  letter is that we perhaps lean more towards a h olistic 
 
 5  assessment of genotoxicity, without using carci nogenicity 
 
 6  as the trump card.  In other words, I -- I mean  if I had 
 
 7  to summarize the discussion around the table, i t was, yes, 
 
 8  okay, the carcinogenicity studies are weak.  Bu t because 
 
 9  those studies were equivocal in the face of oth er studies 
 
10  that are convincing of genotoxicity short of 
 
11  carcinogenicity, it's important to not discard that, which 
 
12  seemed to be less equivocal, the evidence.  So I think 
 
13  that would be a sort of positive spin to put on  it.  Not 
 
14  that we thought that they should have said it w as a 
 
15  carcinogen, but that there were studies that wo uld have 
 
16  seemed to put it more squarely as genotoxic eve n if you 
 
17  couldn't establish carcinogenicity. 
 
18           CHAIRPERSON FROINES:  Well, in fact, t hat's what 
 
19  our finding says.  We say, "The Panel has concl uded 
 
20  Endosulfan is likely genotoxic."  We acknowledg e that 
 
21  "Endosulfan has not consistently induced tumors  in rats 
 
22  and mice.  However, due to its genotoxicity and  
 
23  tumor-promoting ability, Endosulfan has the pot ential to 
 
24  be carcinogenic with further studies required."  
 
25           That seems to me to be -- 
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 1           PANEL MEMBER BLANC:  Yeah, yeah. 
 
 2           CHAIRPERSON FROINES:  -- exactly what you're 
 
 3  saying. 
 
 4           PANEL MEMBER BLANC:  Right. 
 
 5           CHAIRPERSON FROINES:  And in the trans mittal 
 
 6  letter you're saying -- 
 
 7           PANEL MEMBER BLANC:  Right, exactly. 
 
 8           CHAIRPERSON FROINES:  So with the chan ges that we 
 
 9  just made, we are finished on Endosulfan. 
 
10           So, Randy, I'll write a transmittal le tter next 
 
11  week and send it over to you guys.  And Kathy a nd -- 
 
12           PANEL MEMBER BLANC:  -- Joe. 
 
13           CHAIRPERSON FROINES:  -- Joe got it do wn to three 
 
14  pages.  I got it back to four pages with Gary's  comments. 
 
15  But this may be a new record.  Probably is a mo del. 
 
16           We finally after how many years, Gary,  have 
 
17  gotten to you're argument of -- 
 
18           PANEL MEMBER FRIEDMAN:  No.  Well, you  got it 
 
19  back to the way it used to be. 
 
20           CHAIRPERSON FROINES:  No, it's only fo ur pages. 
 
21           PANEL MEMBER FRIEDMAN:  Oh, yeah.  But  that's 
 
22  what it -- that's good.  I mean I -- 
 
23           PANEL MEMBER BLANC:  Oh, you're saying  that's 
 
24  good. 
 
25           PANEL MEMBER FRIEDMAN:  Yeah.  I mean the first 
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 1  report we got was huge.  And so this is just ri ght. 
 
 2           CHAIRPERSON FROINES:  I wonder how man y pages we 
 
 3  had with diesel?  Do you remember, George?  I'm  sure it 
 
 4  wasn't four. 
 
 5           (Laughter.) 
 
 6           CHAIRPERSON FROINES:  Melanie, we'll m ove ahead. 
 
 7           (Thereupon an overhead presentation wa s 
 
 8           Presented as follows.) 
 
 9           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
10  MARTY:  Good morning.  Melanie Marty. 
 
11           PANEL MEMBER BLANC:  Good morning, Mel anie. 
 
12           PANEL MEMBER GLANTZ:  Morning, Melanie . 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  So this morning we're going to be going  over our 
 
15  revised methodology for non-cancer risk assessm ent.  And 
 
16  as you'll recall, the Panel got first the publi c review 
 
17  draft to look at while we were busy responding to public 
 
18  comments.  And then once we did that, the Panel  received 
 
19  our revised version plus the responses to comme nts for 
 
20  their review. 
 
21           So what we're going to do today is go over, 
 
22  first, the methodology section, which is the bi g part of 
 
23  the document, and then individually the chemica ls that we 
 
24  developed Reference Exposure Levels based on th e revised 
 
25  methodology. 
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 1           So I'm going to have Andy present the technical 
 
 2  support document and the main -- just the main issues. 
 
 3  And we had given a presentation at the last SRP  meeting, 
 
 4  so we didn't want to just repeat that whole thi ng.  So 
 
 5  we're going to again hit the highlights and the n focus on 
 
 6  a few changes that were made, including changes  in 
 
 7  response to the lead on the methodology section , who is 
 
 8  Dr. Glantz.  So -- 
 
 9           CHAIRPERSON FROINES:  Could I do two t hings. 
 
10           First is, Randy, just before we get of f DPR, in 
 
11  terms of planning for future meetings, do you h ave a sense 
 
12  of when the next pesticide will come to the Pan el?  And if 
 
13  you don't, that's fine. 
 
14           DPR SENIOR ENVIRONMENTAL RESEARCH SCIE NTIST 
 
15  SEGAWA:  Good morning.  I'm Randy Segawa with t he 
 
16  Department of Pesticide Regulation. 
 
17           The next chemical we think will be chl oropicrin 
 
18  and will probably come to you this fall, is our  hope. 
 
19           CHAIRPERSON FROINES:  Fall. 
 
20           DPR SENIOR ENVIRONMENTAL RESEARCH SCIE NTIST 
 
21  SEGAWA:  Yes. 
 
22           CHAIRPERSON FROINES:  It would be Sept ember or 
 
23  closer to December? 
 
24           DPR SENIOR ENVIRONMENTAL RESEARCH SCIE NTIST 
 
25  SEGAWA:  I would say closer to December. 
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 1           CHAIRPERSON FROINES:  Okay.  So that w ill affect 
 
 2  our planning. 
 
 3           Thank you very much. 
 
 4           Melanie, since we just went through th e findings, 
 
 5  historically we've never -- we've voted on issu es like 
 
 6  this, but we've not written findings.  Is that your 
 
 7  general view of this?  Do you want findings fro m the 
 
 8  Panel? 
 
 9           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
10  MARTY:  You're right, that historically for the se 
 
11  documents you have not written findings.  The f indings 
 
12  have only been for identification of a chemical  as a toxic 
 
13  air contaminant. 
 
14           If you want to write findings, it's up  to you 
 
15  guys.  But we didn't anticipate that you would.  
 
16           CHAIRPERSON FROINES:  Well, here's wha t I 
 
17  think -- and I'm certainly willing to be a mino rity.  But 
 
18  that I've become aware that throughout the worl d and 
 
19  within the United States that there are a lot o f agencies 
 
20  and groups that actually pay attention to what OEHHA is 
 
21  doing.  And so you've been -- you are a leader both in 
 
22  terms of the risk assessment values that you de rive but 
 
23  also in the risk assessment methodology to lead  to those 
 
24  values. 
 
25           So there's a lot of attention to OEHHA 's findings 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                             19 
 
 1  in a very wide spectrum of organizations and gr oups.  And 
 
 2  so my sense would be that having a very short c ouple of 
 
 3  sentence, a page even, findings in which an est ablished 
 
 4  scientific panel blessed what you have done wou ld 
 
 5  reinforce the credibility of your effort.  So m y sense 
 
 6  would be that it would be valuable -- it might be helpful, 
 
 7  not necessarily valuable, to have short finding s. 
 
 8           What do you think about that? 
 
 9           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
10  MARTY:  That's a good point. 
 
11           CHAIRPERSON FROINES:  Stan, what do yo u think? 
 
12           PANEL MEMBER GLANTZ:  Well, I always s ort of 
 
13  thought that the fact that it was approved -- t he report 
 
14  was approved by the Panel was all you needed.  But I don't 
 
15  see any harm in it.  And I'd be happy to work w ith Melanie 
 
16  to prepare some brief findings. 
 
17           CHAIRPERSON FROINES:  I mean I think i t should be 
 
18  brief and -- 
 
19           PANEL MEMBER GLANTZ:  No more than 12 pages. 
 
20           (Laughter.) 
 
21           CHAIRPERSON FROINES:  Do you want to w rite 12 
 
22  pages? 
 
23           PANEL MEMBER GLANTZ:  No, no, no.  No,  I think 
 
24  that -- you know, that would be like an executi ve summary 
 
25  almost.  But, yeah, if you think that's a good idea, I 
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 1  don't think that would be hard to do. 
 
 2           My only thing was I didn't know if we were 
 
 3  going to -- my predilection is that we should a pprove the 
 
 4  parts of the report that are here today. 
 
 5           CHAIRPERSON FROINES:  Yeah, we'll get to that. 
 
 6           PANEL MEMBER GLANTZ:  So I mean creati ng a 
 
 7  findings document, would that in any way delay anything? 
 
 8  That would be my only concern. 
 
 9           CHAIRPERSON FROINES:  I don't think so . 
 
10           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
11  MARTY:  Just a reminder.  We do have another me eting 
 
12  scheduled for June 18th.  So things that carry over, we 
 
13  can -- 
 
14           CHAIRPERSON FROINES:  And I asked Mela nie today 
 
15  is there enough substance for a meeting a month  from now? 
 
16  And she assured me that there was.  So we'll go  ahead with 
 
17  the planning. 
 
18           I think that Melanie said that mangane se is 
 
19  probably going to elicit a lot of interesting c omment. 
 
20  And Paul Blanc is just waiting with bated breat h on 
 
21  manganese, I know. 
 
22           PANEL MEMBER GLANTZ:  Okay.  Well, I'd  just 
 
23  say -- I mean I don't know -- I can't prejudge what the 
 
24  Panel's going to do.  But I'm happy with the me thodology 
 
25  part of the document now.  So I would hope we w ould be 
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 1  able to approve it today.  Although if people r aise 
 
 2  issues, then we won't.  But I suppose we could approve the 
 
 3  document and then approve an additional set of findings in 
 
 4  a month. 
 
 5           CHAIRPERSON FROINES:  Anyway, let's go  ahead. 
 
 6                            --o0o-- 
 
 7           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 8  CHIEF SALMON:  Is this okay? 
 
 9           Yeah, I think so. 
 
10           Okay.  I'm Andy Salmon with OEHHA. 
 
11           As Melanie said, I've got a short pres entation 
 
12  here which just picks out some of the highlight s of the 
 
13  document. 
 
14                            --o0o-- 
 
15           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
16  CHIEF SALMON:  You saw the previous draft versi on there of 
 
17  course.  And this version which you have receiv ed is in 
 
18  response to comments -- first round of comments  from 
 
19  particularly Dr. Glantz.  And also we now do ha ve the 
 
20  public comments assembled, and we have response s for 
 
21  those, which you also have. 
 
22           I'm just going to provide a very brief  summary 
 
23  here.  But obviously if there are any points ei ther in 
 
24  that or during the rest of the presentation tha t you want 
 
25  to amplify, then please do so. 
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 1           The key factors here are, firstly, tha t we needed 
 
 2  to revise the non-cancer risk assessment guidel ines to 
 
 3  respond to SB 25, the Children's Environmental Health 
 
 4  Protection Act, and to make methods specificall y 
 
 5  responsible to sensitivities of children. 
 
 6           The other thing which has happened is that in the 
 
 7  intervening ten years or so since we did the pr evious 
 
 8  round of these guidelines there have been a num ber of 
 
 9  significant scientific developments which we ne eded to 
 
10  incorporate. 
 
11           So I'll just briefly review.  But I'm basically 
 
12  going through the things which are different fr om the old 
 
13  guidelines as a summary here. 
 
14                            --o0o-- 
 
15           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
16  CHIEF SALMON:  Firstly, children are explicitly  identified 
 
17  as a critical target population. 
 
18           A second principle is that, although w e continue 
 
19  to use the uncertainty factor approach in the r isk 
 
20  assessment out of necessity, nevertheless when possible we 
 
21  will replace uncertainty factors with explicit models such 
 
22  as the preferred use of pharmacokinetic models for inter 
 
23  and intraspecies extrapolation. 
 
24           Another thing -- 
 
25           CHAIRPERSON FROINES:  Andy, can I ask you a 
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 1  question? 
 
 2           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 3  CHIEF SALMON:  Certainly. 
 
 4           CHAIRPERSON FROINES:  Going back a lon g time ago 
 
 5  when we did methylene chloride, I remember Geor ge's 
 
 6  presentation where he went through all the unce rtainties 
 
 7  in the PVPK models.  And we've come a long way since that 
 
 8  time and obviously the models are much more acc epted.  But 
 
 9  there's still some -- in my view, some ambiguit y about the 
 
10  uncertainty associated with them. 
 
11           And in terms of the models, I assume t hat you 
 
12  spend a fair amount of time looking -- still to  this day 
 
13  looking at those uncertainty issues, because th ey are 
 
14  rampant I think. 
 
15           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
16  CHIEF SALMON:  Absolutely.  I think that the st andard 
 
17  practice in using pharmacokinetic models now de finitely 
 
18  includes things like sensitivity analysis.  And  we have in 
 
19  fact used things like, you know, a Monte Carlo 
 
20  distributional analysis in some of the models.  Exactly 
 
21  how explicit that is in the narrative about the  model is a 
 
22  little bit variable, because there's an underly ing 
 
23  principle that some degree at least a basic sor t of -- at 
 
24  least an informal sensitivity analysis to figur e out 
 
25  whether we know enough to make use of the model . 
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 1           And of course one of the things about the 
 
 2  uncertainties that you uncover in the use of th e model is 
 
 3  that these are all -- it may look as if the mod el is 
 
 4  making things worse rather than better.  But wh at it's 
 
 5  actually doing is pointing out that your previo us 
 
 6  assessment based on an uncertainty factor didn' t 
 
 7  necessarily cover all the variables adequately.   So I 
 
 8  think even if a model in fact displays some rel atively 
 
 9  large and serious uncertainties, it's still a u seful way 
 
10  of looking at the situation, or at least that's  the 
 
11  general analysis which we're offering in this d ocument. 
 
12           So, obviously, you know, when it comes  to a 
 
13  particular assessment, then everything is case by case and 
 
14  we either do or do not use the model depending on whether 
 
15  it's reasonable, appropriate and sufficiently - - we're 
 
16  sufficiently confident in it. 
 
17           CHAIRPERSON FROINES:  And I'm embarras sed to say 
 
18  that I've forgotten whether what you just said verbally is 
 
19  actually in the document. 
 
20           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
21  CHIEF SALMON:  I believe it is, yes. 
 
22           CHAIRPERSON FROINES:  So, that's okay.   I just 
 
23  think it -- the issue of sensitivity and uncert ainty I 
 
24  think just need to be explicitly stated that yo u -- so 
 
25  nobody has any illusion that you just accept th e -- 
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 1           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 2  CHIEF SALMON:  Well, certainly I think, you kno w, we do 
 
 3  take that as a point.  And, you know, we'll go through and 
 
 4  check to make sure whether -- see whether there  isn't 
 
 5  something we ought to underline in the document .  But I 
 
 6  believe that statement is there.  But we'll che ck to 
 
 7  make -- 
 
 8           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 9  MARTY:  We'll cheek. 
 
10           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
11  CHIEF SALMON:  -- we'll check to make sure that  it's 
 
12  sufficiently emphatic. 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  I think it's safe to say that nobody th inks that 
 
15  PBPK models erase all uncertainty. 
 
16           CHAIRPERSON FROINES:  Well, but the ot her side of 
 
17  it is when you get into Monte Carlo simulation,  then of 
 
18  course the number of options you have becomes t his 
 
19  monster.  And so -- 
 
20           PANEL MEMBER GLANTZ:  Well, yes and no .  I mean 
 
21  you can -- the value of doing the Monte Carlo s imulations, 
 
22  you can introduce uncertainty and a whole bunch  of 
 
23  parameters in the model, but at the end you hav e one 
 
24  number popping out at the end.  And so what you  end up 
 
25  with is the distributional characteristics of t he net 
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 1  result.  In this case it would be the REL. 
 
 2           So the fact that there's a lot of -- a  lot of 
 
 3  uncertainty in different elements of the model,  what you 
 
 4  end up with is the net effect on the output var iable.  So 
 
 5  what you end up with is just some measure of un certainty 
 
 6  in what the REL is.  There's this sort of cumul ative 
 
 7  effect of all the other uncertainties. 
 
 8           CHAIRPERSON FROINES:  Well, but with t he -- if 
 
 9  you look at some of Dale Hattis's work, and he gives you a 
 
10  list of options to choose from that's, you know , pages 
 
11  long, and his input.  And what he is saying is that there 
 
12  then needs to be a decision about what you inte nd to 
 
13  adopt. 
 
14           PANEL MEMBER GLANTZ:  Sure.  But that' s true in 
 
15  anything. 
 
16           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
17  CHIEF SALMON:  Yeah, I think one of the problem s which you 
 
18  inevitably face with this sort of modeling appr oach is 
 
19  that, you know, on the one hand you've got thin gs which 
 
20  are essentially variability, where you can rela tively 
 
21  easily at least -- you know, you can get some i dea of what 
 
22  the distribution of the variability is likely t o be.  And, 
 
23  you know, following Dale Hattis of course we te nd to 
 
24  assume it's not normal.  But at least, you know , that you 
 
25  have some kind of a handle on the issue with th at. 
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 1           Whereas, that contrasts with the probl ems of 
 
 2  model uncertainty, which you can produce essent ially a 
 
 3  dichotomous uncertainty distribution.  And at s ome point 
 
 4  we have to say, well, we're going to take a mor e 
 
 5  conservative assumption, because the risks of b eing 
 
 6  wrong -- if we choose the less conservative ass umption and 
 
 7  we're wrong, there's a substantial risk to publ ic health 
 
 8  involved.  So, you know, at some point we have to step 
 
 9  away from trying to be too mathematically cleve r and 
 
10  simply take a public health protective decision .  And I 
 
11  think that is a -- you know, that's an enshrine d 
 
12  principle, so... 
 
13           CHAIRPERSON FROINES:  Yeah, I think --  yeah, I 
 
14  agree that Dale looks at variability in the -- go ahead. 
 
15  I'm sorry. 
 
16                            --o0o-- 
 
17           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
18  CHIEF SALMON:  Okay.   Just a minute.  Did I --  yeah, I 
 
19  need to talk about this slide. 
 
20           Yeah, we're also proposing to include an 8-hour 
 
21  REL.  This is something we've actually been ask ed to do by 
 
22  some commentators.  And this is something which  has 
 
23  an -- it's specific to an 8-hour time-weighted average 
 
24  exposure.  It may be repeated for an ongoing si tuation. 
 
25  But if it was a real lifetime exposure situatio n, 
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 1  obviously we'd use the chronic REL.  But this c overs 
 
 2  certain particular situations such as off-site workers, 
 
 3  children in schools, and some other special sit uations 
 
 4  which apply in some Hot Spots risk assessments.  
 
 5           We're considering also, again in respo nse to 
 
 6  comments we've received, that we may in cases w here it's 
 
 7  needed develop separate values for adults and f or infants 
 
 8  and children because of the nature of the speci al 
 
 9  situations that the assessments might be facing . 
 
10           The 8-hour reference exposure levels w hich you 
 
11  see in the package, and which we'll be talking about in a 
 
12  few minutes, are designed to be protective of c hildren. 
 
13  But we are considering the possibility in the f uture of 
 
14  developing ones which would be protective of ad ults but 
 
15  not children as a later development. 
 
16           PANEL MEMBER BYUS:  Yeah, I have a com ment -- 
 
17  shall we comment now or -- as we go along or --  
 
18           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
19  CHIEF SALMON:  Go ahead. 
 
20           PANEL MEMBER BYUS:  I had one comment in regard 
 
21  to that last statement.  And, that is, you've d one a very 
 
22  nice job for the most part about children.  But  the other 
 
23  major variable is the geriatric, older, elderly . 
 
24           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
25  CHIEF SALMON:  Yes. 
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 1           PANEL MEMBER BYUS:  And in terms of 
 
 2  pharmacokinetics, toxicokinetics it's even -- p otentially 
 
 3  even more dramatic than the difference between adult and 
 
 4  children is the difference between geriatric an d adult. 
 
 5  As you know, clearance -- virtually all the cle arance 
 
 6  mechanisms are significantly reduced in geriatr ics as you 
 
 7  age:  Renal clearance, secretion, filtration ma rkedly 
 
 8  diminished; lung capacity's markedly diminished ; 
 
 9  distribution effects or cardiac output is signi ficantly 
 
10  reduced.  So in terms of toxicokinetics and the n the SIP 
 
11  enzymes, there's a both quantitative and qualit ative 
 
12  difference among geriatric patients -- or geria trics, not 
 
13  patients -- drugs here. 
 
14           The other difference is disease -- the  disease 
 
15  overlay.  As you age, you have much more likeli hood to 
 
16  have disease processes which could affect your sensitivity 
 
17  for the toxicodynamic aspects.  Environmental e xposures. 
 
18           And also geriatric -- elderly are usua lly taking 
 
19  a lot more drugs, so their clearance mechanisms  can be 
 
20  saturated in terms of environmental. 
 
21           So really, you know -- and I think som ewhere in 
 
22  here you should mention this.  Now, whether you  want to 
 
23  discuss it in detail, but I think you should me ntion it 
 
24  because it's sort of strikingly absent as you r ead it. 
 
25  And I like the way this is written and I like t he way it's 
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 1  done -- don't get me wrong -- for the most part .  But I 
 
 2  think it's -- when I read it, that's what I was  struck by. 
 
 3           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 4  MARTY:  We will add a paragraph.  I think that' s a good 
 
 5  point.  There is some effort underway in the ri sk 
 
 6  assessment community to try to get a better han dle on 
 
 7  that, because it's absolutely true. 
 
 8           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 9  CHIEF SALMON:  I think we do say somewhere that  we -- you 
 
10  know, we have a concern for sensitive sub-popul ations of 
 
11  any type, of which children obviously are an ex ample.  But 
 
12  we should make -- 
 
13           PANEL MEMBER BYUS:  But then the drug analogy 
 
14  which you've used in here.  And the drug analog y, there's 
 
15  much more data on a geriatrics, there's much mo re interest 
 
16  in it, and there's much more information availa ble.  So in 
 
17  a sense I think it would almost be easier than to do the 
 
18  children.  But not that the children are not im portant, 
 
19  because it is, very clearly. 
 
20           But, as I said, it's strikingly not st ated.  You 
 
21  should at least have a paragraph.  Say what I j ust said 
 
22  and that your more detail analysis will come la ter. 
 
23  Because I think because it's not said here, it' s like 
 
24  maybe you're not aware of it and that it makes your other 
 
25  arguments about the children less valid. 
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 1           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 2  MARTY:  We'll add a paragraph.  Also, Dale Hatt is has done 
 
 3  some work looking just exactly at that. 
 
 4           CHAIRPERSON FROINES:  Yeah, but it -- Melanie, I 
 
 5  think that's a really important point that is n ot really 
 
 6  going to be dealt with by a paragraph in the lo ng run; in 
 
 7  the short run perhaps.  But in the long run it seems to me 
 
 8  that we ought to develop a project on geriatric  -- 
 
 9           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
10  CHIEF SALMON:  Well, as Melanie says, there is in fact 
 
11  some ongoing investigation into this area going  on inside 
 
12  of OEHHA; not specifically in this context but in general. 
 
13  So you will likely be seeing some product or re sponse to 
 
14  that at some point. 
 
15           CHAIRPERSON FROINES:  It would be inte resting to 
 
16  actually do a worst-case scenario and, say, loo k at, you 
 
17  know, these chemicals being blocked because you 're 
 
18  metabolism is -- your clearance is saturated an d so on. 
 
19  And I don't want to get into -- 
 
20           PANEL MEMBER BYUS:  But, as you say, c learance is 
 
21  the -- clearance is what allows drugs and chemi cals to 
 
22  accumulate.  So if clearance is impaired, that' s like the 
 
23  worst thing that could happen for accumulation.   I mean 
 
24  exposure -- repeated exposure is important, but  its 
 
25  clearance is the controlling factor.  And becau se 
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 1  clearance is generally decreased in all aspects  in the 
 
 2  geriatric patients, plus the disease sensitivit y, 
 
 3  toxicodynamic aspect, you know, because they wo uld be much 
 
 4  more likely to have any of a variety of overlay ing 
 
 5  diseases than you would be in a child, it reall y -- you 
 
 6  know, and it struck me as I was reading it, and  just what 
 
 7  you just said, that geriatrics people could be the most 
 
 8  sensitive out there in the environment. 
 
 9           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
10  MARTY:  Well, you know, it's certainly true for  
 
11  particulate matter air pollution, among other t hings.  I 
 
12  mean, you know, we can see that in Epi studies.  
 
13           PANEL MEMBER BYUS:  Sure. 
 
14           PANEL MEMBER GLANTZ:  Do you have any specific 
 
15  references you think they ought to -- 
 
16           PANEL MEMBER BYUS:  I was going to giv e you a 
 
17  reference site.  There's actually a very good p aper, I 
 
18  think it was in Nature about four or five years  ago -- 
 
19  that has -- I use it in my lectures to medical students. 
 
20  It has great graphics about the changes in the SIP 
 
21  enzymes' clearance, from child through adult to  geriatric. 
 
22  They show you the continuum.  It's a very nice series of 
 
23  graphics.  And I can get you the reference for that. 
 
24           CHAIRPERSON FROINES:  Okay.  That woul d be great. 
 
25  Thank you. 
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 1           PANEL MEMBER FRIEDMAN:  Would you send  it to all 
 
 2  of us? 
 
 3           PANEL MEMBER BYUS:  Sure, sure. 
 
 4           PANEL MEMBER FRIEDMAN:  Thank you. 
 
 5           PANEL MEMBER GLANTZ:  It's becoming mo re relevant 
 
 6  every day. 
 
 7           (Laughter.) 
 
 8           PANEL MEMBER BYUS:  Shocking though.  That's why 
 
 9  I -- I keep looking at those diminished organ c apacities 
 
10  with age.  And it's a wonder I can even walk an d go to the 
 
11  bathroom properly. 
 
12           (Laughter.) 
 
13           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
14  CHIEF SALMON:  The next thing I was just going to mention 
 
15  in passing is this idea that the inter and intr aspecies 
 
16  uncertainty factors originally were just -- you  know, 
 
17  they're ten because we have ten fingers, and th ey were 
 
18  considered as a monolithic item.  But more rece ntly people 
 
19  have started to think of both of these uncertai nty factors 
 
20  as consisting of both a pharmacokinetic and a 
 
21  pharmacodynamic component.  And the advantage o f doing 
 
22  that is, firstly, it gives you a slightly more refined way 
 
23  of deciding whether the value you're using is s ufficient; 
 
24  and, secondly, it gives you the opportunity to 
 
25  individually replace these with specific models .  Whereas 
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 1  is often the case, one might, for instance, hav e a 
 
 2  pharmacokinetic model which was compound and sp ecies 
 
 3  specific but not of a dynamic model -- not a mo del toxic 
 
 4  response. 
 
 5                            --o0o-- 
 
 6           CHAIRPERSON FROINES:  Do you think -- Do you 
 
 7  think -- sorry.  Going back to that. 
 
 8           Do you think that you are going to hav e enough 
 
 9  information on pharmacodynamic issues? 
 
10           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
11  MARTY:  I was just going to add that -- 
 
12           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
13  CHIEF SALMON:  Seldom. 
 
14           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
15  MARTY:  Yeah, exactly.  That's going to be real ly rare. 
 
16  And I can't think of an example that actually e xists right 
 
17  now where we're confident that the pharmacodyna mics is 
 
18  adequately modeled. 
 
19           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
20  CHIEF SALMON:  It's possible that the OP people  might be 
 
21  able to do something.  But I don't think we wan t to go 
 
22  there at this point. 
 
23           CHAIRPERSON FROINES:  I mean the toxic okinetics 
 
24  is much simpler.  That's -- 
 
25           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
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 1  CHIEF SALMON:  It's better understood at least.  
 
 2           CHAIRPERSON FROINES:  It's better unde rstood. 
 
 3  Simpler's not the right word.  But you know wha t I mean. 
 
 4           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 5  CHIEF SALMON:  Yes.  I would certainly agree wi th that in 
 
 6  general. 
 
 7           The other thing we've talked to you ab out already 
 
 8  at some length is the use of benchmark concentr ation 
 
 9  methodology.  And this we now prefer -- when we  can use 
 
10  it, which is actually most of the time, we pref er the 
 
11  benchmark concentration approach.  And we speci fically 
 
12  define our benchmark or point of departure so t hat it has 
 
13  properties which are similar to a NOEL, so we w ould be 
 
14  using the same uncertainty factors with that po int of 
 
15  departure as we do for a NOEL. 
 
16           CHAIRPERSON FROINES:  As we move into the new 
 
17  era, however rapidly it emerges, when we are go ing to be 
 
18  using, quote, biomarkers and high throughput as says and 
 
19  all the other things that were in that NRC repo rt that 
 
20  Lauren Zeise was on, as we get into that, then the issue 
 
21  of a threshold becomes much more difficult beca use you're 
 
22  looking at changes in NRF keep-one, you know, c hanges or 
 
23  oxidated stress or whatever the -- glutathione 
 
24  depletion -- you begin to have the potential to  look at 
 
25  things for which there is, if anything, a very low 
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 1  threshold.  And so you'll have data that one co uld use at 
 
 2  a very different stage in understanding the pro cess.  And 
 
 3  I assume that that's going to affect everything . 
 
 4           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 5  CHIEF SALMON:  Yes. 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  Yes, I think it's safe to say it will a ffect risk 
 
 8  assessment.  And that at this point a lot of th e people 
 
 9  doing risk assessment are asking ourselves, how  are we 
 
10  going to deal with those types of data?  Not th at we 
 
11  haven't dealt with them in the past before.  Pe rchlorate 
 
12  is one example where our drinking water group b ased the 
 
13  public health goal on what was considered a pre cursor 
 
14  effect, that is, inhibition of iodine uptake by  the 
 
15  thyroid. 
 
16           So, you know, it is a very interesting  problem. 
 
17  And it's going to -- it's going to require a lo t of 
 
18  thought on how to apply this, because you're ab solutely 
 
19  right, the meaning of a threshold is certainly going to 
 
20  change in that context. 
 
21           CHAIRPERSON FROINES:  Well, it's also going to 
 
22  require major policy and legal considerations.  Because if 
 
23  you say that inhibition of various phosphatase is an 
 
24  adverse effect that you're going to regulate, y ou're going 
 
25  to end up in court with people saying that's a biochemical 
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 1  marker, that's not a rat study. 
 
 2           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 3  MARTY:  Amen. 
 
 4           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 5  CHIEF SALMON:  Well, yeah, there's a huge debat e about 
 
 6  this going on at the moment.  I mean there are some actual 
 
 7  technical approaches including one which you wi ll see in 
 
 8  one of the -- in the acetaldehyde REL coming up , where you 
 
 9  can actually use a severity score for a particu lar 
 
10  response as an input to what essentially is a 
 
11  pseudo-continuous variable as input to a benchm ark model. 
 
12           So there are actually some technical m easures we 
 
13  have in hand which will assist us in responding  to that 
 
14  dilemma.  But it certainly doesn't relieve us o f, as you 
 
15  point out, the basic sort of policy-based decis ion as to 
 
16  how we're going to be able to respond to that. 
 
17           CHAIRPERSON FROINES:  I meant activati on of 
 
18  phosphatase.  It's not inhibition.  So -- 
 
19           PANEL MEMBER BYUS:  You mention in her e about 
 
20  defining the effect as a toxicological effect, not a 
 
21  biological effect. 
 
22           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
23  CHIEF SALMON:  Yes. 
 
24           PANEL MEMBER BYUS:  I mean that's real ly where 
 
25  the argument is, are these markers biological o r 
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 1  toxicology -- toxicological?  And the strength of that 
 
 2  association is where the discussion will lie.  And you do 
 
 3  mention that in here, that -- and that when you  set these 
 
 4  values, you're looking at the toxicological end point as 
 
 5  best that you can. 
 
 6           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 7  CHIEF SALMON:  Yes. 
 
 8           CHAIRPERSON FROINES:  So if you have a ctivation 
 
 9  of NRF2 and you're seeing more Phase 2 enzymes,  is that a 
 
10  toxicologic effect?  It's trying to prevent a t oxicologic 
 
11  effect. 
 
12           PANEL MEMBER BYUS:  Not necessarily 
 
13  toxicological. 
 
14           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
15  CHIEF SALMON:  We don't necessarily -- 
 
16           PANEL MEMBER BYUS:  You have to go fur ther on 
 
17  that association. 
 
18           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
19  CHIEF SALMON:  Yeah, it depends on what's going  on.  And 
 
20  there are certainly circumstances in which acti vation of 
 
21  Phase 1 or Phase 2 enzymes could actually have adverse 
 
22  consequences.  I mean some of the -- actually s ome of the 
 
23  endocrine impacts of certain chemicals involve activation 
 
24  of enzymes which also degrade things like T3 or  steroid 
 
25  hormones or whatever. 
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 1           So, you know, just activating an enzym e sounds 
 
 2  pretty harmless, but it isn't necessarily.  So,  needless 
 
 3  to say, there isn't a simple answer. 
 
 4           But in general where the principle has  always 
 
 5  been that things which are successfully adaptiv e are 
 
 6  considered a biological response, whereas somet hing which 
 
 7  represents an increase above normal of somethin g which 
 
 8  would be considered either a clearly harmful or  a 
 
 9  precursor indicator of the beginning of a harmf ul process 
 
10  would be regarded as a toxic response. 
 
11           But, yes, it's a difficult decision.  But 
 
12  somewhere at that point is where the -- point c omes. 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  We did host a conference on what is an adverse 
 
15  effect.  And we do have materials from that.  I f anyone's 
 
16  interested, we can send you a link. 
 
17           CHAIRPERSON FROINES:  Yeah, we should have that. 
 
18           And of course -- and I'll shut up for a while 
 
19  before I get criticized. 
 
20           I lost my train a thought.  Go ahead. 
 
21           (Laughter.) 
 
22                            --o0o-- 
 
23           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
24  CHIEF SALMON:  Okay.  So I'll just run through our 
 
25  proposals on interspecies extrapolation. 
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 1           The traditional value of the UFA, the 
 
 2  interspecies uncertainty factor, has been 10, w hich we now 
 
 3  regard by default as consisting of a toxicokine tic factor 
 
 4  of root 10, or approximately 3, and a toxicodyn amic factor 
 
 5  again of root 10, or approximately 3.  The reas on for root 
 
 6  10 obviously is if you put two together, then y ou get the 
 
 7  results of 10 because these are multiplicative factors. 
 
 8           PANEL MEMBER FRIEDMAN:  May I ask, is the 
 
 9  subscript A -- just to help me remember these s ubscripts, 
 
10  does that stand for animals? 
 
11           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
12  CHIEF SALMON:  Yes, it does.  A stand for anima l, K stands 
 
13  for kinetic, and D stands for dynamic. 
 
14           PANEL MEMBER FRIEDMAN:  And H for huma n? 
 
15           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
16  CHIEF SALMON:  H for human, yes.  You'll see th ese coming 
 
17  through repeatedly, but that's the convention. 
 
18           And as I mentioned previously, when we  have the 
 
19  opportunity to do so, we would replace either o ne or both 
 
20  of these with a model.  So if we have what we c onsider an 
 
21  adequate model, then we would drop, say, the ki netic 
 
22  factor.  So you'd have an overall -- a UFA of 3 . 
 
23           But there's what we consider a partial  model, 
 
24  which was being used quite a bit in the past, w hich is the 
 
25  U.S. EPA's health -- human equivalent concentra tion 
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 1  calculation based on their regional gas dose di stribution 
 
 2  model, an RGDR model.  That we regard as a part ial model. 
 
 3           And so unlike previous practice, we're  now 
 
 4  actually just reducing the UFA to 6 rather than  3, because 
 
 5  we don't see that model as covering all the kin etic 
 
 6  uncertainties.  It doesn't deal with metabolism .  It 
 
 7  doesn't deal with distribution outside of the - - and it's 
 
 8  a fairly generic model of what goes on in the l ung as 
 
 9  well.  But it's nevertheless useful when we don 't have 
 
10  anything better. 
 
11           And as we commented previously, unfort unately 
 
12  there are few cases where we have a workable to xicodynamic 
 
13  model.  Although we may feel that we know enoug h about the 
 
14  toxicodynamic situation that we might feel we s hould 
 
15  choose a non-default value of the UFA-d if we k now 
 
16  something about the dynamics. 
 
17           And so in all these cases what we're r ecommending 
 
18  is defaults for which we can choose something d ifferent 
 
19  based on specific information that we might hav e. 
 
20                            --o0o-- 
 
21           CHAIRPERSON FROINES:  I worry a little  bit about 
 
22  your only giving a factor of 3 for toxicokineti cs.  If you 
 
23  take Craig's comments earlier, the toxicokineti cs could be 
 
24  much greater. 
 
25           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
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 1  CHIEF SALMON:  That is particularly true of the  
 
 2  intraspecies variability, which is what -- whic h is the 
 
 3  next one I'm just about to speak to.  And you w ill see 
 
 4  that I heartily endorse your sentiments. 
 
 5           The big question for intraspecies toxi cokinetic 
 
 6  variability obviously is, is the previous use o f the value 
 
 7  of root 10 for UFH-k adequate to protect, well,  children 
 
 8  or other sensitive sub-populations.  And the an swer is, in 
 
 9  our opinion, no.  We have some specific reasons  for 
 
10  thinking that based on particularly the studies  in drugs 
 
11  where there's been a lot of work describing kin etics.  And 
 
12  we refer particularly to work by Hattis and Gin sberg as 
 
13  well as several other authors.  And also we did  some work 
 
14  on our own account, which is reported in the Ap pendix E of 
 
15  the document. 
 
16           And based on that, it appears an incre ase of 
 
17  UFH-k is necessary for many chemicals. 
 
18                            --o0o-- 
 
19           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
20  CHIEF SALMON:  And so what we're proposing is t hat the 
 
21  default value of UFH-k would increase to 10.  A lthough 
 
22  obviously this would be varied, firstly, for ch emicals 
 
23  which are not metabolized and which are having -- had a 
 
24  local site of action rather than distributed.  In fact, 
 
25  there isn't very much pharmacokinetics going on  there.  So 
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 1  we wouldn't propose the increase in that case. 
 
 2           And also in general, if we have a bett er model or 
 
 3  we have some other reasons showing why some val ue other 
 
 4  than 10 is appropriate in a specific case, then  we would 
 
 5  use that. 
 
 6                            --o0o-- 
 
 7           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 8  CHIEF SALMON:  The toxicodynamic variability, a s we have 
 
 9  said, we seldom really have any particularly st rong 
 
10  information on what this is.  So we're leaving the 
 
11  defaults at root 10.  But we are pointing out t hat some 
 
12  specific organ systems and toxic endpoints have  been 
 
13  identified as of particular concern.  And you m ay recall 
 
14  the discussions we had on that point when we we re working 
 
15  on the SB 25 prioritization document back in 20 01. 
 
16                            --o0o-- 
 
17           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
18  CHIEF SALMON:  And with that in mind, we point out that 
 
19  there are a number of types of toxicity which w e basically 
 
20  regard as red flags and that there may be a jus tification 
 
21  in cases where these are seen, depending on wha t data we 
 
22  have or might be looking at.  In many, many of these case 
 
23  we were thinking it appropriate to increase the  value of 
 
24  UFH-d because of the specific sensitivity in in fants and 
 
25  children to these endpoints. 
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 1                            --o0o-- 
 
 2           CHAIRPERSON FROINES:  We don't have an ything that 
 
 3  helps us on the issue of in utero or early life  exposure 
 
 4  and then impact throughout life, which I think is -- 
 
 5           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 6  CHIEF SALMON:  We consider that as a developmen tal impact, 
 
 7  yes. 
 
 8           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 9  MARTY:  And we would consider -- if we had data  showing 
 
10  that, we would definitely increase that -- you' d use the 
 
11  data or you'd increase the uncertainty factor. 
 
12           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
13  CHIEF SALMON:  We'd either use the data or -- y es.  If we 
 
14  had the data, we'd use it, you know, as the end point if we 
 
15  didn't have the data.  But we had grounds for s uspecting 
 
16  the effect was there.  Then we would increase t he 
 
17  uncertainty accordingly. 
 
18           And there's an additional point here.  The next 
 
19  thing I want to talk about actually does have s ome bearing 
 
20  on that, in that we are proposing in certain ca ses to use 
 
21  a data deficiency uncertainty factor.  This is something 
 
22  which U.S. EPA has used for some time.  We didn 't use it 
 
23  before, but we think that particularly with the  more 
 
24  clearly defined criteria which U.S. EPA has dev eloped and 
 
25  which we've attempted to enumerate in the docum ent, that 
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 1  it would be useful in specific cases. 
 
 2           A particular concern is where we are l acking 
 
 3  developmental toxicity studies.  If we have eno ugh data to 
 
 4  suggest that there's something specific going o n in the 
 
 5  developmental toxicity area, we would address t hat by 
 
 6  looking at the at the UFH-d and the UFA-D.  In other words 
 
 7  if we have data suggesting something going on, we'd use 
 
 8  it, and it would appear in that area or either as an 
 
 9  uncertainty factor or as a model.  But if it's a case of 
 
10  we just don't have any data but we nevertheless  have our 
 
11  suspicions, then we would fall back on the use of the data 
 
12  deficiency uncertainty factor. 
 
13                            --o0o-- 
 
14           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
15  CHIEF SALMON:  We -- 
 
16           PANEL MEMBER BYUS:  Again, that's the 
 
17  heart -- that's the -- the data deficiency one is the most 
 
18  difficult of your uncertainty factors for me.  I mean I do 
 
19  think it's okay, and you have defined it, altho ugh -- 
 
20           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
21  CHIEF SALMON:  Well, it is -- 
 
22           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
23  MARTY:  It's a release valve really is what it is. 
 
24           PANEL MEMBER BYUS:  Yeah, I know, I kn ow. 
 
25           And is it the only place it's defined is on page 
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 1  44?  Or have I just missed it? 
 
 2           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 3  MARTY:  No, I think you're right.  We have a ve ry small 
 
 4  paragraph on it.  It's really a -- 
 
 5           PANEL MEMBER BYUS:  But I'm not sure - - as I keep 
 
 6  reading it over and over again, it gradually si nks in. 
 
 7  But -- 
 
 8           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 9  CHIEF SALMON:  Well, it is -- 
 
10           PANEL MEMBER BYUS:  But it's the softe st 
 
11  statement there.  And I -- everything else, all  the 
 
12  uncertainty, the factors in my opinion are very  nicely 
 
13  backed up, models beautifully done, very nicely  done. 
 
14  Difficult to argue with, except for this one. 
 
15           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
16  CHIEF SALMON:  This one is just -- 
 
17           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
18  MARTY:  Page 64 on my printed copy, Section 449 , 
 
19  uncertainty associated with deficiencies in the  overall 
 
20  database, is where we have it.  And what we did  at the 
 
21  last meeting, we said we will go back and look at how EPA 
 
22  in their 2002 document describes it.  So we lit erally put 
 
23  that description in.  And it essentially gives the risk 
 
24  assessor a way to look at the totality of the d atabase, 
 
25  what is there, what is not there, and allows yo u -- if you 
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 1  really think there's just not enough data for u s to be 
 
 2  comfortable that that is a health protective va lue, it 
 
 3  allows you to add in another uncertainty factor .  So 
 
 4  that's really what we're getting at. 
 
 5           I don't honestly know how often we wil l end up 
 
 6  using it. 
 
 7           PANEL MEMBER BYUS:  It's that one sent ence in the 
 
 8  middle there.  It says, "In addition to identif ying 
 
 9  toxicity information that is lacking, review of  existing 
 
10  data may also suggest that a lower reference va lue might 
 
11  result if additional data were available." 
 
12           Now, what you mean exactly by that sen tence is 
 
13  my -- that's what I don't -- if you gave me an example -- 
 
14           CHAIRPERSON FROINES:  Where are you? 
 
15           PANEL MEMBER BYUS:  I'm on page 64. 
 
16           CHAIRPERSON FROINES:  So am I. 
 
17           PANEL MEMBER BYUS:  Okay.  It's the --  
 
18           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
19  MARTY:  It's the quote from the U.S. EPA docume nt? 
 
20           Right, it's up -- 449 
 
21           CHAIRPERSON FROINES:  Oh, yeah, oh, ye ah.  I got 
 
22  it. 
 
23           PANEL MEMBER BYUS:  It's that one sent ence.  And 
 
24  it just -- if you gave me an example. 
 
25           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
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 1  MARTY:  You know, I think -- it's hard to give examples, 
 
 2  and let me tell you why. 
 
 3           PANEL MEMBER BYUS:  I know.  And that' s why 
 
 4  it's -- 
 
 5           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 6  MARTY:  I mean every single chemical that we ru n across -- 
 
 7  you know, we're not dealing generally with pest icides or 
 
 8  drugs where there's a lot more toxicity informa tion. 
 
 9  We're frequently dealing with something that, y ou know, no 
 
10  one has really done full blown set of toxicity testing on. 
 
11  So every situation that we end up looking at th e database 
 
12  is unique.  And sometimes you will look at thos e data, or 
 
13  if you have -- for example, you're looking at a  chemical 
 
14  that is structurally related to something that you know 
 
15  has a lot more toxicity than is indicated by th e very 
 
16  minuscule database that you have working on.  T here is an 
 
17  example where -- 
 
18           PANEL MEMBER BYUS:  There's a good exa mple. 
 
19           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
20  MARTY:  -- you might add in another database un certainty 
 
21  factor. 
 
22           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
23  CHIEF SALMON:  Or if you know that there's a me tabolite 
 
24  about which you have some suspicions. 
 
25           PANEL MEMBER BYUS:  If you could just put that 
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 1  sentence -- 
 
 2           PANEL MEMBER BLANC:  That's an example  of where 
 
 3  there's a data deficiency.  What is an example of 
 
 4  something where the existing data suggests that  there's a 
 
 5  data deficiency? 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  Well, the existing data would be in thi s case on 
 
 8  the analog chemical, on an analogous chemical t hat's 
 
 9  structurally related.  So, you know, if you're looking at 
 
10  everything possible about that chemical or clas s of 
 
11  compounds that you know about. 
 
12           PANEL MEMBER BLANC:  Well, how about a n example 
 
13  where there was an effect compared to controls but the 
 
14  study size was so small that it was difficult t o tease out 
 
15  whether it was due to chance or not.  And then you suspect 
 
16  that if you had a larger study -- I mean wouldn 't that be 
 
17  an example where the data show the need for mor e data? 
 
18           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
19  CHIEF SALMON:  Yes.  A good example of that mig ht be, for 
 
20  instance, a developmental study which only had one dose 
 
21  which was fairly high.  So you knew there was a n effect, 
 
22  but you didn't know what the dose response was.   That 
 
23  would be an example. 
 
24           PANEL MEMBER BYUS:  But you did a nice  job of 
 
25  examples all through here, really.  And that ma de it to me 
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 1  when I read it very clear.  That's the -- so if  you just 
 
 2  gave me one -- put one example -- I believe you , I just -- 
 
 3  you need it.  It's just too soft. 
 
 4           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 5  MARTY:  Okay. 
 
 6           PANEL MEMBER BLANC:  But is there -- y ou 
 
 7  haven't -- 
 
 8           PANEL MEMBER BYUS:  I wanted to say so mething. 
 
 9           You don't want it to appear that it's arbitrary. 
 
10  That's what I'm trying to tell you.  And I know  you're not 
 
11  doing it in an arbitrary manner. 
 
12           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
13  MARTY:  Yeah, we get it.  I understand. 
 
14           PANEL MEMBER BLANC:  I think another p otential 
 
15  source of confusion could be a situation where you end up 
 
16  even -- you have human toxicokinetic and toxico dynamic 
 
17  data.  And because of the multiplication factor s you end 
 
18  up with a greater uncertainty multiplication th an you 
 
19  would had you only had animal data.  Is that 
 
20  mathematically possible?  Does the maximum unce rtainty 
 
21  that you could get with your factors for human data ever 
 
22  multiply out to more than its -- it's 3 times 1 0 -- 
 
23           PANEL MEMBER BYUS:  You said 3,000 was  your max, 
 
24  right? 
 
25           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
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 1  MARTY:  I don't think we've ever had that probl em.  I mean 
 
 2  if it's done in humans, then your whole intrasp ecies 
 
 3  extrapolation you don't need to worry about. 
 
 4           PANEL MEMBER BLANC:  So mathematically  it can't 
 
 5  come out to be -- 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  I don't think it would ever come out th at way. 
 
 8           PANEL MEMBER BLANC:  I mean I think yo u should 
 
 9  think of if there's a nice way of saying that i n a 
 
10  sentence, you know, or -- because the tables ar e separate, 
 
11  aren't they, for -- there's no table that inclu des -- 
 
12  because it would be very bulky.  But, you know,  the human 
 
13  extrapolation one is one table and the animal o ne is 
 
14  another table.  And then the uncertainty factor s when you 
 
15  don't have toxicokinetic data is another table,  right? 
 
16           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
17  MARTY:  It's all on Table 441 on page 45.  UFL,  UFA, 
 
18  UFA-k, A-d, H-k, H-d, and S.  But I think it wo uld be hard 
 
19  to answer your question just looking at this ta ble.  You'd 
 
20  really need examples.  But, you know, having de alt with an 
 
21  awful lot of reference exposure level developme nt, we've 
 
22  never had the issue that you're talking about. 
 
23           CHAIRPERSON FROINES:  I think this iss ue that 
 
24  Craig's raising is really important.  And it is  
 
25  potentially a huge issue, because we're always dealing 
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 1  with too little data. 
 
 2           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 3  MARTY:  Yeah, I think too it's safe to point ou t that if 
 
 4  we ever used the database deficiency factor, we  would 
 
 5  justify it within the individual chemical summa ry.  And so 
 
 6  it would be out there, "Why did you guys use th is?"  And 
 
 7  people would be able to say, "You shouldn't bec ause of 
 
 8  this reason" or "here's some data you overlooke d."  So, 
 
 9  you know, it definitely would not be done just by us and 
 
10  stick it out there. 
 
11           PANEL MEMBER BYUS:  Arbitrary. 
 
12           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
13  MARTY:  Yeah. 
 
14           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
15  CHIEF SALMON:  Yeah.  I think one of the -- 
 
16           PANEL MEMBER BYUS:  So I mean if you w ant to use 
 
17  the word -- I would use the word, not done in a n arbitrary 
 
18  manner and highly justified, for example, just as 
 
19  a -- because, again, it's just -- you gave nice  examples. 
 
20  You really put in a lot of effort into trying t o anchor 
 
21  every statement with some example.  And that ca me across 
 
22  as a real strength to me when I read the docume nt, because 
 
23  it kept anchoring it back to why, why, why and an example. 
 
24  And then I got to this one, it was like I still  -- you 
 
25  know. 
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 1           PANEL MEMBER BLANC:  But am I missing something, 
 
 2  that if we come back to this table on page 46, isn't the 
 
 3  maximum 30 for the intraspecies uncertainty and  the 
 
 4  maximum is only 6 for the interspecies? 
 
 5           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 6  CHIEF SALMON:  No, these are defaults, not maxi mum, by the 
 
 7  way.  But just -- you know, these are default v alues which 
 
 8  we recommend in the absence of more specific in formation 
 
 9  to the contrary. 
 
10           PANEL MEMBER BLANC:  Right.  But these  defaults, 
 
11  the possible default would only be 6 for inters pecies but 
 
12  it could be 30 for the intraspecies. 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  If you're just looking at the default? 
 
15           PANEL MEMBER BLANC:  Yeah. 
 
16           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
17  MARTY:  And you're comparing the toxicokinetic UFs for 
 
18  interspecies versus intraspecies. 
 
19           PANEL MEMBER BLANC:  Right. 
 
20           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
21  MARTY:  Right. 
 
22           PANEL MEMBER BLANC:  Is there some oth er step I'm 
 
23  forgetting?  Let's say -- 
 
24           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
25  MARTY:  No. 
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 1           PANEL MEMBER BLANC:  Let's say you had  the animal 
 
 2  toxicologic data and you needed to put in a def ault 
 
 3  uncertainty factor to -- 
 
 4           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 5  CHIEF SALMON:  But if you were using the uncert ainty 
 
 6  factor defaults for both the kinetic and the dy namic 
 
 7  components, then you have an overall UFA of 10.  
 
 8           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 9  MARTY:  And an overall UFH could be higher. 
 
10           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
11  CHIEF SALMON:  The overall UFH could be 30 by, you know, 
 
12  using the defaults. 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  But they would be layered one on top of  the other 
 
15  if you started with animal data. 
 
16           CHAIRPERSON FROINES:  I'm missing that .  Could 
 
17  you explain that. 
 
18           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
19  CHIEF SALMON:  If you were starting with an ani mal 
 
20  experiment, you would take your NOEL or benchma rk, you 
 
21  would divide it by square root of 10 for the to xicokinetic 
 
22  component of interspecies extrapolation.  You w ould divide 
 
23  it by a further square root of 10 for the toxic odynamic 
 
24  component of that.  In other words, an overall division by 
 
25  10 for the interspecies extrapolation.  You wou ld then 
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 1  take the result of that calculation and divide it by a 
 
 2  factor of most often 10 to represent the intras pecies 
 
 3  variability in the human species.  And the furt her factor 
 
 4  of 3 for the toxicodynamic.  In other words, th e 
 
 5  factor -- the division factor overall to deal w ith the 
 
 6  diversity within the human species is, by defau lt, 30. 
 
 7           PANEL MEMBER BLANC:  Plus times 2 if t here was -- 
 
 8           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 9  MARTY:  Well, I see -- okay, Paul, I -- yeah, o kay, I see 
 
10  the confusion. 
 
11           In the table, within a single box, we' re saying 
 
12  these are possible defaults, that you don't mul tiply those 
 
13  together. 
 
14           PANEL MEMBER BLANC:  Oh, they're the m ost it 
 
15  could be. 
 
16           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
17  MARTY:  Right, exactly.  And that -- 
 
18           PANEL MEMBER BLANC:  Right, gotcha. 
 
19           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
20  MARTY:  The most it could be default.  If there  were other 
 
21  things going on, you might actually have more - - we do 
 
22  have a statement in there regarding that, but - - yeah, you 
 
23  don't run down and multiply them all together i n one box 
 
24  and compare one box to the other. 
 
25           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
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 1  CHIEF SALMON:  It's the value chosen within the  box in 
 
 2  each case. 
 
 3           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 4  MARTY:  Yeah.  I think maybe we need to make th is table a 
 
 5  little clearer, how we were using it. 
 
 6           CHAIRPERSON FROINES:  You need to not have it at 
 
 7  the table.  You need to have it as a dynamic pr ocess in 
 
 8  which you actually show going from step 1 to st ep 2 to 
 
 9  step 3. 
 
10           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
11  MARTY:  Okay. 
 
12           PANEL MEMBER BLANC:  No, I think you c ould do it 
 
13  with just another column which says "Maximum Po ssible 
 
14  Uncertainty." 
 
15           PANEL MEMBER GLANTZ:  Well, no, the ma ximum 
 
16  possible is 10 for each one of these.  I think it's just a 
 
17  question of labeling it better. 
 
18           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
19  MARTY:  Yeah, just labeling it.  Okay. 
 
20           CHAIRPERSON FROINES:  The fact that --  
 
21           PANEL MEMBER GLANTZ:  Maybe you could change the 
 
22  title to say, you know, value -- I mean this is n't the 
 
23  best language, but to say, you know, value -- p ossible 
 
24  values to be selected from or something like th at.  That's 
 
25  not grammatically wonderful, but to make it cle ar that 
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 1  it's one of -- one in each box. 
 
 2           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 3  MARTY:  Okay. 
 
 4           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 5  CHIEF SALMON:  We'll label -- 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  The other thing you do is put in more l ines. 
 
 8           PANEL MEMBER BLANC:  Sub-lines, little  dotted 
 
 9  lines? 
 
10           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
11  MARTY:  Yeah, little lines.  Okay. 
 
12           CHAIRPERSON FROINES:  I'm still -- and  I'll let 
 
13  this go right away.  But I'm still uncomfortabl e with this 
 
14  square root of 10 business, because it's wholly  dependent 
 
15  on the fact that you're developing toxicokineti c and 
 
16  toxicodynamic models that tests whether or not this square 
 
17  root of 10 is adequate.  I don't know if the 
 
18  square -- dividing -- well I guess it's based o n the fact 
 
19  that you believe that you can develop clear pic tures of 
 
20  those parameters over time, huh? 
 
21           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
22  MARTY:  Well, I think -- really what we're doin g is saying 
 
23  that the traditional safety factor of 10 or unc ertainty 
 
24  factor of 10 is a half log for kinetics and a h alf log for 
 
25  dynamics.  There are some studies out there tha t have 
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 1  looked at using the traditional defaults of 10 for 
 
 2  interspecies and intraspecies and seeing are th ose really 
 
 3  adequate.  And in general for many chemicals, t hey are. 
 
 4  But when you start digging, looking at the dist ributions 
 
 5  of kinetic factors in humans, you start to real ize that, 
 
 6  well, there are a lot of chemicals they're not.   So that's 
 
 7  really where the root 10 comes from, is just th inking 
 
 8  about it as these two separate contributions. 
 
 9           CHAIRPERSON FROINES:  You know, we had  a whole 
 
10  day-long meeting on this topic some years ago. 
 
11           PANEL MEMBER BLANC:  I think, by the w ay... 
 
12           PANEL MEMBER GLANTZ:  He's saying give  the 
 
13  stenographer -- 
 
14           CHAIRPERSON FROINES:  I understand wha t he's 
 
15  saying. 
 
16           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
17  MARTY:  Should we -- I think we're pretty close  to finish, 
 
18  because -- 
 
19           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
20  CHIEF SALMON:  Yes, there's not very much left of this 
 
21  part of the thing. 
 
22                            --o0o-- 
 
23           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
24  CHIEF SALMON:  The LOAEL-to-NOAEL uncertainty f actor is 
 
25  something you'll recognize from the previous ve rsion of 
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 1  the guidelines.  And what we're saying is that it's -- 
 
 2  actually we changed this a little bit from the public 
 
 3  review draft, and we've essentially gone back m ore to what 
 
 4  we had with the original proposal.  The origina l proposal 
 
 5  was for the cute RELs that we had a table of ef fect 
 
 6  severity and that we would use a UFL out of 6 o r 10, 
 
 7  depending on whether it counted as a severe or a mild 
 
 8  effect. 
 
 9           We had attempted to apply that this ti me around 
 
10  with the chronic RELs as well.  But the conclus ion when 
 
11  we've done that and we looked at it and we look ed at the 
 
12  comments we received, we essentially concluded that that 
 
13  severity basis really doesn't work very well fo r chronic 
 
14  LOAEL to NOAEL extrapolations. 
 
15           So what we are basically saying is tha t we would 
 
16  most usually be using a tenfold value for the - - for a 
 
17  LOAEL-to-NOAEL uncertainty factor for chronic s ituations. 
 
18  But we do -- we are prepared to consider some o ther 
 
19  indications, which would be similar to what we had in the 
 
20  previous chronic guidelines, where you have a l ow 
 
21  incidence LOAEL or a weak statistical significa nce LOAEL. 
 
22  We think about, you know, do we have a mild eff ect thing 
 
23  in there.  We come to the conclusion that very few things 
 
24  which are actually chronic toxic effects would be 
 
25  considered mild in that sense.  So that's why w e really 
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 1  backed away from that. 
 
 2           But the other thing which is different  in this 
 
 3  version of the guidelines from what we did prev iously is 
 
 4  we hope that we are relatively seldom going to be using 
 
 5  this.  Because when we have reasonable data, ev en if there 
 
 6  isn't an actual NOEL identified in the date, we  can 
 
 7  generally run a benchmark concentration analysi s, which 
 
 8  does give us a firm point of departure, which h as the same 
 
 9  properties as a NOEL.  So in that case, we woul d not use 
 
10  the UFL.  We would use the point of departure c alculated 
 
11  from the data.  And we would use the same uncer tainty 
 
12  factors as we'd apply to the NOELs for most dat a. 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  So just a reminder that that intermedia te factor 
 
15  of 6 was based on a derivation from acute studi es and mild 
 
16  effects.  So that's where the intermediate fact or of 6 
 
17  came from in our last go-around with the docume nt.  So 
 
18  we're pulling it forward, and we were going to try to use 
 
19  it also in the repeated 8 hour or chronic.  But  it ends up 
 
20  falling apart when you think about it, and this  was 
 
21  pointed out to us by some comments. 
 
22           PANEL MEMBER FRIEDMAN:  So I'm still n ot clear 
 
23  why you picked 6. 
 
24           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
25  MARTY:  Because it was actually the 95th percen t of the 
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 1  distribution for subset of chemicals for acute low LOAEL 
 
 2  to NOAEL ratios.  So that's why we had picked 6  -- 
 
 3           PANEL MEMBER FRIEDMAN:  And That was j ust for -- 
 
 4           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 5  MARTY:  -- in the '99 guidelines. 
 
 6           PANEL MEMBER FRIEDMAN:  That was just for mild 
 
 7  effects? 
 
 8           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 9  MARTY:  It was for mild effects and it was acut e 
 
10  exposures.  So, you know, when you start trying  to think 
 
11  about, well, we're actually trying to protect p eople from 
 
12  essentially almost continuous exposures, it sta rts to fall 
 
13  apart trying to apply that in a chronic or repe ated 
 
14  exposure scenario.  So that's why we're ditchin g that now. 
 
15           PANEL MEMBER GLANTZ:  So you're just g oing to 
 
16  stay with the 10? 
 
17           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
18  MARTY:  For the chronic, unless we have -- you know, 
 
19  unless you can look at the dose response curve or have 
 
20  other information that you're actually not very  far from 
 
21  the NOAEL, you're considerably less 10x, becaus e its steep 
 
22  dose response curve might be one thing to look at, you 
 
23  know. 
 
24           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
25  CHIEF SALMON:  But having said that, it's less likely that 
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 1  we would be using this factor in a situation wh ere we had 
 
 2  dose response information.  Because if we have dose 
 
 3  response information, unless there's something very 
 
 4  objectionable about the quality of the data, th e chances 
 
 5  are that we could do a benchmark concentration analysis if 
 
 6  we had that sort of information.  So hopefully we would 
 
 7  get away from this conundrum in that case. 
 
 8                            --o0o-- 
 
 9           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
10  CHIEF SALMON:  Another thing which we have -- a gain, this 
 
11  is a variation on what we did previously.  But for acute 
 
12  toxicants we have used a modified version of Ha ber's Law 
 
13  to provide a time concentration adjustment, whe re we need 
 
14  to take, for instance, a two-hour acute study a nd derive a 
 
15  one-hour REL or something like that. 
 
16           We're continuing to use the modified H aber's Law 
 
17  approach.  But we're recommending -- I mean in the cases 
 
18  where we don't have actual measured values of t he exponent 
 
19  A -- which of course we do for quite a number o f chemicals 
 
20  which are listed in one of the appendices.  But  where we 
 
21  don't have measured values for A, we're going t o assume a 
 
22  default N of 3 now rather than what we previous ly assumed 
 
23  with 2.  This is consistent with what U.S. EPA now does 
 
24  and also consistent with some more recent data on 
 
25  chemicals in general. 
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 1           Further exceptions to this are that wh en we're 
 
 2  talking about a sensory irritant response, we h ave 
 
 3  evidence to show that in fact the time dependen ce of that 
 
 4  is rather different.  The sensory response reac hes a 
 
 5  plateau in a period of time something between a  matter of 
 
 6  seconds and minutes, and is then essentially co nstant at 
 
 7  least over the sort of period of which we're in terested 
 
 8  for an acute REL of one hour. 
 
 9           And therefore we're not going to be us ing Haber's 
 
10  Law to adjust concentrations for sensory respon ses to 
 
11  irritants.  We're going to just use the concent ration 
 
12  dependence since that's the important dose metr ic in that 
 
13  specific case. 
 
14                            --o0o-- 
 
15           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
16  MARTY:  I might add that the value the exponent  3 over 2 
 
17  weights more heavily the concentration term tha n the time 
 
18  term.  So it's actually a little more health pr otective to 
 
19  do it that way. 
 
20           CHAIRPERSON FROINES:  Andy, I think th at you've 
 
21  come to a place where we should break, because your next 
 
22  slide, as I look at it, is on the reference lev els for the 
 
23  specific -- 
 
24           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
25  CHIEF SALMON:  Yes.  I was not going to talk ab out them 
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 1  myself in detail.  What I was going to do actua lly here 
 
 2  was say, well, this is -- you know, this is the  next step 
 
 3  of the process. 
 
 4           And there are two things that we have to present 
 
 5  to you:  One is the new RELs.  And staff who ar e 
 
 6  responsible for those are available to present those to 
 
 7  you. 
 
 8           And the other thing which I have for y ou, which 
 
 9  you can consider now or at some other time, dep ending on 
 
10  what you want to do, is that we have received a  number of 
 
11  comments.  And I have I think sort of grouped a nd 
 
12  paraphrased the comments that we've received an d our 
 
13  responses to them.  So what I hope is a reasona bly brief 
 
14  coverage of the areas of comments that we've re ceived. 
 
15           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
16  MARTY:  It's up to you.  So it's up to you howe ver. 
 
17           CHAIRPERSON FROINES:  Well, my questio n -- but 
 
18  you've made much more complex the issue of a te n-minute 
 
19  break.  So -- 
 
20           PANEL MEMBER GLANTZ:  Let's just take a 
 
21  ten-minute break. 
 
22           CHAIRPERSON FROINES:  So Let me just a sk one 
 
23  question.  When we come back, is that the appro priate time 
 
24  to ask Stan to give his views of the process th at he went 
 
25  through, representing the Panel as the lead per son, before 
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 1  we go on to the RELs and the comments? 
 
 2           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 3  MARTY:  Yes. 
 
 4           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 5  CHIEF SALMON:  Yes, in fact it is.  I mean my f irst slide 
 
 6  in discussing the comments, among other things,  
 
 7  essentially says we talked to Stan.  So that wo uld be a 
 
 8  very -- 
 
 9           CHAIRPERSON FROINES:  So we'll come ba ck and put 
 
10  Stan -- 
 
11           PANEL MEMBER BLANC:  -- on the stand. 
 
12           CHAIRPERSON FROINES:  -- on the hot se at. 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  Yes. 
 
15           CHAIRPERSON FROINES:  And let's take a  break. 
 
16           (Thereupon a recess was taken.) 
 
17           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
18  MARTY:  Just one clarification.  We do have sli des on 
 
19  summarizing the comments received on just the T SD.  I 
 
20  don't know if the Panel is interested in hearin g those 
 
21  before Stan or not at all or after Stan. 
 
22           CHAIRPERSON FROINES:  You have comment ary on -- 
 
23           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
24  MARTY:  -- the comments received, just on the m ethods 
 
25  part.  We have slides of those and our response s.  But 
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 1  you've all read the comments and responses.  So  I don't 
 
 2  know that it's necessary to go over them. 
 
 3           CHAIRPERSON FROINES:  I think it would  be 
 
 4  valuable.  But I -- 
 
 5           PANEL MEMBER GLANTZ:  Yeah, I think I -- I mean 
 
 6  I'll tell you -- I mean basically what I have t o say is 
 
 7  that I read through all of the stuff, made a lo t of 
 
 8  comments.  There were a bunch of inconsistencie s, some of 
 
 9  which some of the other Panel members have poin ted out. 
 
10  And had two meetings with Melanie and Andy.  An d I 
 
11  think -- and in the SRP revision they had I tho ught dealt 
 
12  with most of the things I had raised.  That was  on the 
 
13  previous draft. 
 
14           Then when we met a few days ago, we we nt through 
 
15  the current SRP draft.  I think most of the thi ngs were 
 
16  dealt with reasonably.  I had some questions ab out how 
 
17  they dealt with some of the public comments.  A nd we also 
 
18  had a big discussion about how they were going to discuss 
 
19  the strength of association, which is the thing  that was 
 
20  handed out, which I was unhappy about. 
 
21           And what you have is the result of sor t of a 
 
22  compromise.  And Paul Blanc just edited this an d made it 
 
23  clearer. 
 
24           So that -- I mean I think it would be better to 
 
25  just let them go through the response to commen ts. 
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 1  Because I think that just looking at the slides , some of 
 
 2  them are going to deal with my comments.  Right ? 
 
 3           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 4  MARTY:  Yeah. 
 
 5           PANEL MEMBER GLANTZ:  And they remembe r them 
 
 6  better than I do at this point. 
 
 7           CHAIRPERSON FROINES:  Can we talk abou t this and 
 
 8  then go to the comments? 
 
 9           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
10  MARTY:  Oh, yeah. 
 
11           CHAIRPERSON FROINES:  And so in essenc e you've 
 
12  just given your presentation? 
 
13           PANEL MEMBER GLANTZ:  I have.  I've gi ven -- I 
 
14  think that what I would suggest we do is let th em present 
 
15  the response to comments about the technical su pport 
 
16  document, and then stop and finish the discussi on of that, 
 
17  and then go on and talk about the individual RE Ls, which 
 
18  is the application of the technical support doc ument.  I 
 
19  mean that would be my suggestion. 
 
20           But I think that what their report is going to 
 
21  have, the main thrust of my more significant co mments to 
 
22  them.  And as I said, there were a lot of incon sistencies 
 
23  in the document that have been fixed. 
 
24           I think overall it's a good piece of w ork. 
 
25           And the other thing, which hasn't actu ally -- I 
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 1  haven't talked to them since we met a few days ago.  But 
 
 2  there were a few issues in the response to comm ents from 
 
 3  the public commenters that I also thought neede d to be 
 
 4  better addressed, which I hope you're going to talk about. 
 
 5           No? 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  Well, no, I can't.  I haven't stickied.  
 
 8           PANEL MEMBER GLANTZ:  You have your st ickies. 
 
 9  Okay. 
 
10           Well, I have my notes from that if we need to. 
 
11           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
12  CHIEF SALMON:  So I'll just run through the pub lic 
 
13  comments received at this point. 
 
14           PANEL MEMBER GLANTZ:  Yeah. 
 
15           CHAIRPERSON FROINES:  No, no, no.  I t hought we 
 
16  were going to talk about this issue here. 
 
17           PANEL MEMBER GLANTZ:  Okay.  If you wa nt to do 
 
18  that, we can do that. 
 
19           CHAIRPERSON FROINES:  And then we can go to the 
 
20  comments, because they are separate. 
 
21           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
22  MARTY:  Okay.  I think Peter handed everyone th is revised 
 
23  paragraph on strength of association. 
 
24           As Stan mentioned, we went back and fo rth on it. 
 
25  The earlier paragraph had explicit cutoffs for weak versus 
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 1  strong association that really aren't found in a textbook 
 
 2  anywhere.  They're sort of the way people thoug ht about it 
 
 3  for a while. 
 
 4           Also our original paragraph really foc used more 
 
 5  on the size or the magnitude of the effect esti mate or 
 
 6  relative risk rather than other things that inf luenced the 
 
 7  strength of association, such as the statistica l 
 
 8  significance and the study design and how well it dealt 
 
 9  with confounding and so forth. 
 
10           So that reflects -- this new paragraph  reflects 
 
11  that discussion.  And then Dr. Blanc has clarif ied it 
 
12  further. 
 
13           PANEL MEMBER GLANTZ:  I mean basically  the thing 
 
14  that I was hot and bothered about was they had this thing 
 
15  about a large effect being a factor of 2.  And I don't 
 
16  think there's anything magical about that.  And  there's 
 
17  examples of studies that have found big effects  that were 
 
18  flawed.  And there are also lots of examples of  things 
 
19  where you get a relative risk well below 2 wher e you have 
 
20  very strong evidence that it's real.  And so I wanted that 
 
21  clarified, because I just think this 2 number h as just 
 
22  been pulled out of the air basically.  Although  Paul 
 
23  explained to me there is some litigation contex t in which 
 
24  it's important. 
 
25           But to me what I'm -- I don't even lik e the term 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                             70 
 
 1  "strength of association," although I think we' re kind of 
 
 2  stuck with that because people are used to talk ing about 
 
 3  it.  But I would almost call it like "quality o f the 
 
 4  association" or "convincingness of the associat ion."  And 
 
 5  for that I think you need to look at the qualit y of the 
 
 6  study design, as we said, adjustment for confou nding, 
 
 7  whether or not the result is statistically sign ificant. 
 
 8  And to me the magnitude of the effect, which is  detected 
 
 9  as less important -- I mean in fact it's harder  to defect 
 
10  a small effect than a big effect.  So that's ki nd of built 
 
11  in to whether or not it reaches statistical sig nificance 
 
12  in my view. 
 
13           So this was the result of a lot of pin g-pong 
 
14  Emails back and forth where I was suggesting --  they 
 
15  suggested one thing, I rewrote it, they sent it  back, and 
 
16  we kind of converged.  And I think the net resu lt of when 
 
17  you write a paragraph by Email ping-pong is som etimes it 
 
18  gets a little disjointed. 
 
19           Paul made a few editorial suggestions,  which I 
 
20  think further clarify the points that I just ma de, which 
 
21  Melanie has.  I mean if you want, we can go thr ough them. 
 
22  But I think they're more editorial in nature an d 
 
23  clarifying. 
 
24           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
25  MARTY:  So this would replace the paragraph on page 30 at 
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 1  the bottom of the page under "Strength of Assoc iation." 
 
 2           CHAIRPERSON FROINES:  I'm sorry.  Pete r asked me 
 
 3  a question.  I didn't hear what you said.  Sorr y. 
 
 4           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 5  MARTY:  This would replace the paragraph on pag e 30 at the 
 
 6  bottom of the page. 
 
 7           CHAIRPERSON FROINES:  The first thing I would say 
 
 8  is you should -- Ken Rothman and Sander wrote a nother 
 
 9  causality paper that was published in the Ameri can Journal 
 
10  of Public Health that's only about two years ol d.  And I 
 
11  will send you the paper.  And it is basically t heir most 
 
12  recent consideration of the issues of causality . 
 
13           PANEL MEMBER FRIEDMAN:  Would you send  that to 
 
14  all of us, please. 
 
15           CHAIRPERSON FROINES:  Oh, absolutely. 
 
16  That's what I -- yeah. 
 
17           And my only question is the -- I don't  know what 
 
18  you mean by the level of statistical significan ce. 
 
19  Because we all know that there are people who, if 
 
20  something's greater than .05 at 95 percent -- t here are 
 
21  people who make decisions in very rigid ways.  And what I 
 
22  think is we have to be very careful.  And Toby Paige from 
 
23  Brown University wrote a statistical paper some  time ago 
 
24  where he looked at different implications of di fferent 
 
25  statistical approaches defining causality.  And  he thought 
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 1  that from a public health point of view one nee ded to have 
 
 2  a broader perspective. 
 
 3           PANEL MEMBER GLANTZ:  Well, no, and I' m not -- I 
 
 4  certainly agree with that.  What I was -- the w ay I 
 
 5  interpreted that is that if you have a very hig hly 
 
 6  significant result, okay, and a well designed s tudy, you 
 
 7  can have a lot of -- I mean a lot of confidence  in it. 
 
 8  But this did not mean to imply that .05 is the magic 
 
 9  number and that, you know, .050001 is no effect  and 
 
10  .049999 is.  But I think -- you know, when I'm looking at 
 
11  a study that's estimating a risk, if you have a  very small 
 
12  P value associated with that, that means you ca n have a 
 
13  lot of confidence that it's not a chance findin g.  That 
 
14  doesn't mean that if you -- that there's some m agical 
 
15  cutoff.  And that you could have -- if you had -- if you 
 
16  had an effect which was very severe, you know, it may be 
 
17  that you'd have a P value of .1 and say, "Well,  I don't 
 
18  even want to take a 10 percent chance of this h appening." 
 
19           I mean maybe rather than saying statis tical 
 
20  significance, we could say -- and this is one o f changes 
 
21  that Paul was suggesting -- is to say the level  of Type 1 
 
22  error. 
 
23           CHAIRPERSON FROINES:  That's better. 
 
24           PANEL MEMBER GLANTZ:  Or the level of alpha 
 
25  error, which is what he's saying.  Or the risk of a false 
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 1  positive. 
 
 2           CHAIRPERSON FROINES:  My concern is th at there's 
 
 3  a whole world of people out there who are very dismissive 
 
 4  if you don't reach a certain level. 
 
 5           PANEL MEMBER GLANTZ:  Yes. 
 
 6           CHAIRPERSON FROINES:  And they can tak e data for 
 
 7  which look like they're a clear risk that don't  make it to 
 
 8  that level and they dismiss the study. 
 
 9           PANEL MEMBER GLANTZ:  No, I mean I tot ally agree 
 
10  with that. 
 
11           PANEL MEMBER FRIEDMAN:  Yeah, they say  there's no 
 
12  effect -- when like it's 1.2 but the lower conf idence bond 
 
13  is like .95, well, then it's no effect. 
 
14           PANEL MEMBER GLANTZ:  Yeah.  No, I tot ally agree 
 
15  with that.  In fact, when I teach this stuff, I  now 
 
16  have -- and in this little book I wrote, Primer  of 
 
17  Biostatistics, that goes with Gary's epidemiolo gy book -- 
 
18  I actually went back and found Fisher's origina l paper 
 
19  where he suggested .05. 
 
20           (Laughter.) 
 
21           PANEL MEMBER GLANTZ:  And you read it and it 
 
22  said, "Well I thought about this and 1 percent seemed too 
 
23  small and 10 percent seemed to big, so why don' t we use 5 
 
24  percent."  I mean it basically says that.  It j ust says, 
 
25  "I thought this was a reasonable number." 
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 1           I mean the point I make to the student s is that 
 
 2  it's not -- .05 is not like Planck's constant o r the speed 
 
 3  of light or pi, you know.  It's just the number s one guy 
 
 4  thought was a reasonable number.  So we're all in 
 
 5  agreement about that. 
 
 6           The way I interpret -- 
 
 7           CHAIRPERSON FROINES:  I just think tha t the way 
 
 8  this is phrased though is that -- 
 
 9           PANEL MEMBER GLANTZ:  Well, no, we can  fix that. 
 
10           CHAIRPERSON FROINES:  -- people can in terpret -- 
 
11  people have biases.  We all do.  And people wil l interpret 
 
12  it to fit their bias. 
 
13           PANEL MEMBER GLANTZ:  Right.  I mean t he way that 
 
14  what I tell people -- which is I think what the y mean 
 
15  here, but we can clarify this -- is that the P value is 
 
16  the measure of the certainty you have in the co nclusion 
 
17  that you're drawing, and that that should be a guide in 
 
18  making a decision where you consider the costs of false 
 
19  positive or false negative solutions. 
 
20           And it's not -- .05 is not, you know, as Gary 
 
21  said, the dividing line between effects and no effects. 
 
22  But we can clean this up. 
 
23           This is certainly all in the spirit of  what I was 
 
24  trying to accomplish in asking that this one pa ragraph be 
 
25  rewritten. 
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 1           CHAIRPERSON FROINES:  It's great work,  Stan.  If 
 
 2  they had walked in here with a 2 as -- that wou ld have 
 
 3  caused the reaction. 
 
 4           PANEL MEMBER GLANTZ:  Well, it already  did.  I 
 
 5  pre-reacted for the Panel. 
 
 6           (Laughter.) 
 
 7           PANEL MEMBER BLANC:  Stan, I don't kno w if this a 
 
 8  question for you or for them.  But in the secti on that 
 
 9  precedes that, where a list of the methodologic  issues -- 
 
10  of selective methodologic issues -- 
 
11           PANEL MEMBER GLANTZ:  What page is tha t on? 
 
12           PANEL MEMBER BLANC:  The same page. 
 
13           PANEL MEMBER GLANTZ:  Well, what page is it on? 
 
14           PANEL MEMBER BLANC:  Thirty.  "Methodo logic 
 
15  issues that are considered in a review of the 
 
16  epidemiologic literature include" -- and you ha ve, you 
 
17  know, four obvious examples. 
 
18           I wonder if, with Stan's help, you mig ht not want 
 
19  to put a few more in there that would help you potentially 
 
20  in terms of other outside commentary you might get, 
 
21  because you -- 
 
22           CHAIRPERSON FROINES:  Where are you, P aul? 
 
23           PANEL MEMBER BLANC:  It's the -- 
 
24           PANEL MEMBER GLANTZ:  Page 30 on the t op. 
 
25           PANEL MEMBER BLANC:  The top of the pa ge. 
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 1           You know, for example, I'm sure that i n looking 
 
 2  at studies which have negative findings which y ou take 
 
 3  with a grain of salt that are based on occupati onal 
 
 4  cohorts, which is what you're forced to use, yo u take into 
 
 5  account survivor effects and the healthy worker  effect. 
 
 6  And although you talk about selection bias, you  don't say 
 
 7  the health -- you know, in particular, the heal thy worker 
 
 8  effect, you don't talk about survivor bias and you don't 
 
 9  talk about over-adjustment for factors which ar e 
 
10  intermediate in the causal pathway.  And I thin k that 
 
11  those are some things that you're doing all the  time.  And 
 
12  since you're listing things here, I think -- 
 
13           PANEL MEMBER GLANTZ:  Yeah, I think th at's a good 
 
14  idea. 
 
15           CHAIRPERSON FROINES:  I think that exp osure 
 
16  misclassification is a crucial issue. 
 
17           PANEL MEMBER GLANTZ:  Yeah, I agree wi th that 
 
18  too. 
 
19           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
20  MARTY:  Yeah, that was number 4. 
 
21           PANEL MEMBER BLANC:  What do you mean by bias? 
 
22           PANEL MEMBER GLANTZ:  Well, you know, actually as 
 
23  I was sitting here listening to Paul, I was thi nking we 
 
24  should also have an exposure misclassification.   That's 
 
25  really different than exposure assessment, that 's 
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 1  different than bias in ascertaining -- 
 
 2           PANEL MEMBER BLANC:  Because then bias  is towards 
 
 3  the null, isn't it? 
 
 4           PANEL MEMBER GLANTZ:  Right.  And bias  and 
 
 5  ascertaining exposure could go either way. 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  Right. 
 
 8           PANEL MEMBER FRIEDMAN:  And there can be bias in 
 
 9  ascertaining the outcome too.  I mean do we wan t them to 
 
10  have to -- 
 
11           PANEL MEMBER BLANC:  I think they shou ld just 
 
12  have enough things there that -- what I think t hey've done 
 
13  is selected all the things that would be the --  sort of on 
 
14  the side of saying, "I disbelieve this positive  study." 
 
15  But there's not very much here that is -- some of the 
 
16  stuff that's very relevant to discounting negat ive studies 
 
17  isn't as much here, except for the sample size,  I suppose. 
 
18  If you know what I mean. 
 
19           PANEL MEMBER GLANTZ:  Yeah, I think th ose are 
 
20  good things to have. 
 
21           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
22  MARTY:  Yeah, I think we can add -- the over-co rrection 
 
23  issue is a huge one.  And we can have healthy w orker 
 
24  effect in there, you know.  It is not meant to be 
 
25  exhaustive, and we tried to be -- 
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 1           PANEL MEMBER BLANC:  No, I know.  And in fact you 
 
 2  need to put -- 
 
 3           PANEL MEMBER GLANTZ:  Melanie, I agree  and I, you 
 
 4  know -- 
 
 5           PANEL MEMBER BLANC:  And I would put s elective 
 
 6  methodologic issues just to underscore that. 
 
 7           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 8  MARTY:  Okay, sure. 
 
 9           PANEL MEMBER BLANC:  But I would still  loose it 
 
10  up a little bit if you -- you know, it's not th e be-all 
 
11  and end-all.  But if you have the energy and --  
 
12           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
13  MARTY:  Sure. 
 
14           PANEL MEMBER BLANC:  Because I think i t 
 
15  undersells what you actually do. 
 
16           CHAIRPERSON FROINES:  Yeah, I think --  I actually 
 
17  think these issues are extremely important for the fact 
 
18  that they get misused so often.  I mean it's no t -- this 
 
19  is not a neutral issue. 
 
20           PANEL MEMBER GLANTZ:  Yeah, that's tru e, because 
 
21  all of these items aren't reasons to discount a  
 
22  significant finding -- a statistically signific ant 
 
23  finding.  I think that the -- that it would be good to 
 
24  have other things where, you know, the presence  of these 
 
25  problems would make you discount a negative fin ding. 
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 1           CHAIRPERSON FROINES:  Well, I'm review ing a paper 
 
 2  right now in which they have a statistically si gnificant 
 
 3  finding, and then in the discussion they actual ly show all 
 
 4  the reasons why it may not be a causal relation ship.  I 
 
 5  mean it's going as far as they can -- 
 
 6           PANEL MEMBER GLANTZ:  -- these secondh and smoke 
 
 7  studies that come up positive, they do that.  I t's like, 
 
 8  "Well, we found this result but we don't believ e it." 
 
 9  Because we're idiots.  Anyway -- 
 
10           (Laughter.) 
 
11           CHAIRPERSON FROINES:  So I think we're  set on 
 
12  this and that we should move ahead with Andy. 
 
13                            --o0o-- 
 
14           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
15  CHIEF SALMON:  Well, I'll -- 
 
16           PANEL MEMBER GLANTZ:  Well, I just hav e to say 
 
17  I'm glad that it was good that I made an issue of this, 
 
18  because I actually had given them a hard time a bout this. 
 
19  And they forgot to address it after the first m eeting. 
 
20  See, it was -- 
 
21           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
22  MARTY:  Which sat really well with Stan, let me  tell you. 
 
23           (Laughter.) 
 
24           CHAIRPERSON FROINES:  But the issue of  the -- 
 
25  there's been so much debate about this value of  2 as, you 
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 1  know, the gold standard, that it's good that yo u dealt 
 
 2  with it. 
 
 3           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 4  CHIEF SALMON:  Well, we've had our discussion o n the 
 
 5  comments from the Panel, so I'll move on to the  public 
 
 6  comments here. 
 
 7           First comment, which we received from several 
 
 8  people, was that the increase of the UFH-k was unjustified 
 
 9  or that there was a sufficient safety margin pr ovided by 
 
10  overlap of other uncertainty factors. 
 
11           PANEL MEMBER FRIEDMAN:  Could you spea k a little 
 
12  louder. 
 
13           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
14  CHIEF SALMON:  Sorry.  I'll try and get closer to the 
 
15  microphone here. 
 
16           Well, we disagree with these opinions.   And we 
 
17  provided what we think is a fairly detailed ref utation 
 
18  based on not only our own work but quite an ext ensive body 
 
19  of recent studies from the scientific literatur e which we 
 
20  think supports our proposal. 
 
21           So that was the first comment. 
 
22                            --o0o-- 
 
23           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
24  CHIEF SALMON:  The second comment was about the  same 
 
25  topic, but in the other direction.  The suggest ion was 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                             81 
 
 1  instead of adjusting default values, that we sh ould 
 
 2  actually include a specific tenfold uncertainty  factor for 
 
 3  children's special sensitivities.  These obviou sly would 
 
 4  be larger than what we proposed. 
 
 5           We considered the option of having a s pecial 
 
 6  sensitivity factor of some size for children, b ut decided 
 
 7  that in fact modifying the existing default unc ertainty 
 
 8  factors was easier to evaluate and to defend.  And we also 
 
 9  note that OEHHA's actual proposal in the docume nt you have 
 
10  is similar in effect to the way U.S. EPA handle s the 
 
11  process of determining the need for and value o f an FQPA 
 
12  factor which they determine on a case-by-case b asis. 
 
13                            --o0o-- 
 
14           CHAIRPERSON FROINES:  That may not be a -- never 
 
15  mind. 
 
16           The fact that EPA does something these  days 
 
17  doesn't necessarily guaranty that we would agre e with it. 
 
18           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
19  CHIEF SALMON:  No.  Well, I think we're merely observing 
 
20  in this particular case we're not so far apart as we 
 
21  sometimes are. 
 
22           The third class of comments were the c oncerns 
 
23  which I think we've already talked about a litt le bit, 
 
24  about how the LOAELs and NOAEL uncertainty fact or was 
 
25  defined and used.  And as I said earlier, we ha ve in fact 
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 1  addressed this by confining the acute -- the mi ld and 
 
 2  severe consideration to the acute, which is whe re it 
 
 3  originally came from, and using basically for t he most 
 
 4  part tenfold for chronic but with the possibili ty of other 
 
 5  factors where we think that would be appropriat e. 
 
 6                            --o0o-- 
 
 7           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 8  CHIEF SALMON:  A fourth comment.  We had some s uggestions 
 
 9  about the 8-hour REL.  And in particular, as I mentioned, 
 
10  that we should -- in addition to developing chi ld 
 
11  protective 8-hour RELs, that we should also dev elop 8-hour 
 
12  RELs suitable for adult-only exposed population s. 
 
13           We agree in principle this would be a reasonable 
 
14  thing to do in certain cases and that we are sa ying that 
 
15  we will consider doing that in the future. 
 
16           There's a couple of points there.  Fir stly, that 
 
17  we'll do that in specific cases rather than jus t across 
 
18  the board.  And the other clarification is that  in fact 
 
19  how these different versions of the 8-hour REL are going 
 
20  to be used will be covered in the forthcoming r evision of 
 
21  the exposure assessment guidelines. 
 
22                            --o0o-- 
 
23           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
24  CHIEF SALMON:  We received comments where the c omparisons 
 
25  were made between the values -- 
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 1           CHAIRPERSON FROINES:  Are you comforta ble 
 
 2  with -- I don't know whether -- are you comfort able with 
 
 3  the 8-hour REL? 
 
 4           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 5  MARTY:  Well, it depends on -- you know, I mean  -- the way 
 
 6  it would be used is for facilities that only em it eight 
 
 7  hours a day.  They're only open eight hours a d ay, and 
 
 8  that's when they emit. 
 
 9           In the past what we did was take that and average 
 
10  it out over 24 hours and apply the chronic REL.   And so, 
 
11  you know, we were concerned that we're not real ly taking 
 
12  into account the effect of peak exposures and t hen zero 
 
13  exposure.  So that is why we thought it would b e better if 
 
14  we had an 8-hour REL useful for evaluating thos e kinds of 
 
15  situations. 
 
16           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
17  CHIEF SALMON:  There are some -- well, there ar e many 
 
18  cases where the 8-hour REL will be the same as the chronic 
 
19  REL distributed over an 8-hour or a 24-hour per iod.  But 
 
20  there are some cases where it won't be for spec ific 
 
21  reasons to do with the way the chemical toxicit y goes and 
 
22  what major defects -- 
 
23           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
24  MARTY:  -- and kinetics. 
 
25           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
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 1  CHIEF SALMON:  -- and the kinetics and so on. 
 
 2           PANEL MEMBER BLANC:  Then do you provi de -- in 
 
 3  your response, even if not in the document, wou ldn't it 
 
 4  make sense to provide an example of that to be appropriate 
 
 5  critique?  I mean, for example, a work site tha t's 
 
 6  emitting carbon monoxide, I can really see the rationale 
 
 7  for wanting to have an 8-hour REL as opposed to  averaging 
 
 8  that out over 24 hours, which -- 
 
 9           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
10  CHIEF SALMON:  Most of the comments that we rec eived in 
 
11  relation to this generic topic actually have ro ots in the 
 
12  manganese assessment.  So -- 
 
13           PANEL MEMBER BLANC:  I don't care what  they have 
 
14  roots in.  But -- 
 
15           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
16  CHIEF SALMON:  Yeah, so I think what I'm saying  is that 
 
17  you may see some compound-specific responses on  that topic 
 
18  when you get the manganese responses, which we' re -- but 
 
19  unfortunately we haven't got those because we'r e not done 
 
20  with the assessment yet. 
 
21           PANEL MEMBER BYUS:  Yeah, I think you did a good 
 
22  job describing the 8-hour, the rationale for it , providing 
 
23  an example.  I liked it. 
 
24           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
25  CHIEF SALMON:  As I say, the complexities come in later 
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 1  when you get the exposure assessment. 
 
 2           PANEL MEMBER BYUS:  Maybe I read some of those. 
 
 3  But I think it is of value to do it, potentiall y; that you 
 
 4  could really miss something if you didn't.  So when you 
 
 5  can, it's good. 
 
 6                            --o0o-- 
 
 7           CHAIRPERSON FROINES:  Does this mean y ou're going 
 
 8  to be doing permissible exposure limits for Cal OSHA now? 
 
 9           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
10  CHIEF SALMON:  Well, I don't think we're allowe d to answer 
 
11  that question. 
 
12           (Laughter.) 
 
13           CHAIRPERSON FROINES:  Well, but do you  understand 
 
14  the implication of having an 8-hour REL for adu lts is 
 
15  precisely that it's -- you're setting a standar d.  What 
 
16  you're saying to CalOSHA, this should be your a pproach. 
 
17  So it's not trivial.  But it's really important  because of 
 
18  the problems of standard setting in general. 
 
19           Are we going to hear that little Georg e Alexeeff 
 
20  comment? 
 
21           OEHHA DEPUTY DIRECTOR ALEXEEFF:  (Shak es head.) 
 
22           CHAIRPERSON FROINES:  No. 
 
23           (Laughter.) 
 
24           CHAIRPERSON FROINES:  Let's move on. 
 
25           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
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 1  CHIEF SALMON:  Yes, the next one was that some people 
 
 2  presented comparisons between proposed RELs and  measured 
 
 3  or calculated concentrations of the chemical in  ambient 
 
 4  air, showing that some RELs approach existing 
 
 5  concentrations. 
 
 6           And our response is we note that these  
 
 7  comparisons may be of interest to risk managers  dealing 
 
 8  with emissions or ambient levels, but they're n ot part of 
 
 9  the consideration that goes into the determinat ion of a 
 
10  REL. 
 
11           PANEL MEMBER BLANC:  Yeah.  Was that t he best 
 
12  response you could make to that?  I mean I thin k that's 
 
13  part of the response.  Isn't the inherent criti que when 
 
14  someone says your level's close to what the amb ient levels 
 
15  are, then what they're not saying is then why d on't we see 
 
16  the health effects that you're talking about ge nerally in 
 
17  the population? 
 
18           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
19  CHIEF SALMON:  I think we also say, firstly, th at the REL 
 
20  is a level of which we're reasonably confident that health 
 
21  effects will not be observed.  And, secondly, t hat if in 
 
22  those cases where obviously ambient levels appr oach levels 
 
23  that might be of concern, then one of the thing s that we 
 
24  would be looking for is to see whether there ar e studies 
 
25  of health effects from that chemical at those l evels. 
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 1           Now, one of the big problems is of cou rse that 
 
 2  people say, "Oh, well, you're not seeing health  effects at 
 
 3  this ambient level."  But many of the times tha t assertion 
 
 4  is essentially based on hearsay rather than act ual studies 
 
 5  anyway.  So, you know, nobody really knows whet her there's 
 
 6  an effect, because they haven't looked for a lo t of these 
 
 7  things. 
 
 8           But in the cases where they have looke d and where 
 
 9  there's a usable study, then that would have be en part of 
 
10  the database which goes -- you know, which goes  into the 
 
11  consideration of what the RELs would be. 
 
12           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
13  MARTY:  I think the other issue is, you know, w hen people 
 
14  say that to me, I always think of PM and ozone.   Well, if 
 
15  we set the standards at the levels that we coul d achieve 
 
16  in terms of a pollution, then, you know, we'd n ever have 
 
17  any health protection, we'd never be cranking t hem down. 
 
18  So to me looking at what is it out there and sa ying, "Oh, 
 
19  well, your number is lower than what is out the re," it's 
 
20  really a red herring.  It's a "so what?" 
 
21           PANEL MEMBER GLANTZ:  I think that wha t they -- I 
 
22  mean I agree with the way that they presented i t. 
 
23           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
24  MARTY:  We could strengthen the response to tha t a little 
 
25  bit. 
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 1           PANEL MEMBER BLANC:  That was my point , is I 
 
 2  think you could say, perhaps not as explicitly as you just 
 
 3  have, but you could elucidate those points a li ttle 
 
 4  more -- 
 
 5           PANEL MEMBER GLANTZ:  Well, what it ac tually says 
 
 6  in the response is pretty much what Melanie jus t said. 
 
 7  More -- I mean it's pretty strongly worded actu ally, and I 
 
 8  think it's correct.  I mean the point is that w hat we're 
 
 9  setting here are levels that we think will be h ealth 
 
10  protective, not talking about what's in the air  right now. 
 
11  These are -- you know, could very well be goals . 
 
12           So I think it's stated pretty clearly already.  I 
 
13  mean you could look at it -- if you want to sug gest 
 
14  there's specific rewording, you can.  But I thi nk if you 
 
15  read what's actually in the document, it's pret ty strong. 
 
16           CHAIRPERSON FROINES:  It also is -- I mean what 
 
17  we've learned in the last ten years with respec t to 
 
18  particulate matter is that we now know that the re are 
 
19  multiple endpoints that we had not known in the  past and 
 
20  PM is beginning to look like ETS in terms of th e number of 
 
21  endpoints and that they're occurring at levels that are 
 
22  not -- that are ambient levels and that there i s in fact 
 
23  adverse health effects -- quite significant adv erse health 
 
24  effects going on precisely at levels that would  
 
25  be -- which we regulate.  So it says that if --  we may not 
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 1  be -- one has to assume that as you learn more,  you may 
 
 2  find more and therefore your values are -- that 's part of 
 
 3  a dynamic process. 
 
 4           PANEL MEMBER GLANTZ:  Right.  But even  given 
 
 5  that, that's really disconnected from what leve ls happen 
 
 6  to be out there in the air right now. 
 
 7           CHAIRPERSON FROINES:  Yeah.  This is a  silica 
 
 8  problem.  This is the silica problem. 
 
 9                            --o0o-- 
 
10           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
11  CHIEF SALMON:  Okay.  Next comment -- we receiv ed comments 
 
12  from a couple of interested parties basically s aying that 
 
13  they wanted us to include a risk assessment on non-cancer 
 
14  effects of diesel exhaust along with the other sample 
 
15  RELs. 
 
16           And our response to that is that we're  aware that 
 
17  this is a big issue and we are in fact working on it.  But 
 
18  we've got -- you know, it wasn't going to fit w ithin what 
 
19  we're doing here, but it is something which we' re 
 
20  currently looking at. 
 
21                            --o0o-- 
 
22           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
23  CHIEF SALMON:  Another comment which we receive d -- 
 
24           CHAIRPERSON FROINES:  You did say -- w hat did you 
 
25  say?  Because obviously for me this is a crucia l -- 
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 1           PANEL MEMBER GLANTZ:  They said they'r e working 
 
 2  on that. 
 
 3           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 4  MARTY:  We're working on the non-cancer risk as sessment 
 
 5  for diesel exhaust. 
 
 6           PANEL MEMBER GLANTZ:  It's just not in  this 
 
 7  document. 
 
 8           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 9  CHIEF SALMON:  It wouldn't fit physically or te mporally. 
 
10           CHAIRPERSON FROINES:  I'm glad you use d the word 
 
11  "diesel exhaust," because in my view we erred i n some 
 
12  respects when we adopted what -- when we did wh at we did 
 
13  for diesel particulate, which oversimpli -- all  our data 
 
14  suggest that the vapor phase co-pollutants are very 
 
15  important. 
 
16                            --o0o-- 
 
17           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
18  CHIEF SALMON:  We received a number of comments , both for 
 
19  and against, or a mention of the general princi ple, which 
 
20  has been in place for awhile, that a cumulative  
 
21  uncertainty factor of 3,000 should be regarded as 
 
22  practical upper limit. 
 
23           And our response to these is basically  that we 
 
24  tend to agree with the interpretation that has come out of 
 
25  U.S. EPA's guidelines.  It's not that we're say ing this is 
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 1  a hard limit of 3,000 which we will never excee d.  We're 
 
 2  saying that if an indication of the cumulative uncertainty 
 
 3  factor exceeds 3,000, it probably indicates tha t there's a 
 
 4  pretty poor supporting data.  And that may be i nsufficient 
 
 5  for derivation of a reasonably reliable health protective 
 
 6  level.  But that doesn't mean that we wouldn't be prepared 
 
 7  to go with it in specific cases if we felt that  was 
 
 8  justified.  But we see this essentially as a wa rning -- 
 
 9  you know, this is a warning light on the dashbo ard, if it 
 
10  goes higher than 3,000, to ask ourselves whethe r the 
 
11  underlying data are of sufficient quality. 
 
12                            --o0o-- 
 
13           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
14  CHIEF SALMON:  We have received a number of bot h 
 
15  supporting and dissenting comments on the UFD.  I think 
 
16  we've probably covered that in discussion alrea dy.  But 
 
17  our response is in line with what we said earli er.  And we 
 
18  have in fact amended the wording of the technic al support 
 
19  document a little bit to reflect some of those concerns to 
 
20  make it a little clearer.  And we're obviously -- 
 
21           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
22  MARTY:  We will amend it further. 
 
23           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
24  CHIEF SALMON:  We will amend further in respons e to the 
 
25  discussion today. 
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 1                            --o0o-- 
 
 2           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 3  CHIEF SALMON:  I think this is the last one. 
 
 4           The comment was made that there are si gnificant 
 
 5  problems in developing RELs for chemicals, such  as some of 
 
 6  the metals, which are essential nutrients.  And  one 
 
 7  commenter suggested that since there are homeos tatic 
 
 8  controls for such elements, the use of an inter species 
 
 9  toxicokinetic uncertainty factor was unnecessar y. 
 
10           We agree that there are certainly prob lems with 
 
11  developing health protective RELs for essential  nutrients. 
 
12  But the details in fact did vary considerably b etween 
 
13  specific cases.  And we didn't see any particul ar merit in 
 
14  the suggestion to reduce the UFA-K to 1 across all such 
 
15  cases.  We thought that we would need to in fac t look at 
 
16  the individual cases, try and decide what was m ost 
 
17  appropriate in each case. 
 
18           So that's the end of my presentation. 
 
19           CHAIRPERSON FROINES:  What time is it?  
 
20           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
21  MARTY:  11:35. 
 
22           CHAIRPERSON FROINES:  Shall we move ah ead to the 
 
23  RELs? 
 
24           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
25  MARTY:  Sure. 
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 1           So I think we have staff coming forwar d to give 
 
 2  presentations.  We'll start with the -- 
 
 3           PANEL MEMBER GLANTZ:  Can I just say o ne thing 
 
 4  before we do that? 
 
 5           CHAIRPERSON FROINES:  Please.  You sho uld say as 
 
 6  much as you want. 
 
 7           PANEL MEMBER GLANTZ:  Oh, okay. 
 
 8           PANEL MEMBER BYUS:  Well, let's not ge t carried 
 
 9  away now. 
 
10           (Laughter.) 
 
11           PANEL MEMBER GLANTZ:  Well, I was goin g to 
 
12  suggest -- when I came into today I was going t o suggest 
 
13  that we adopt -- we approve this part of the do cument. 
 
14  But I think since we're meeting in less than a month or 
 
15  about a month, I'm going to assume that, except  for the 
 
16  specific fairly minor tweaks that got discussed  here, 
 
17  people are happy with what this part of the doc ument says. 
 
18  Is that a fair... 
 
19           Okay.  And so I'll work with Melanie a nd Andy, 
 
20  and we'll get all these other things fixed up f or next 
 
21  time and some findings written.  So hopefully a t the next 
 
22  meeting we can just approve the technical suppo rt 
 
23  document. 
 
24           CHAIRPERSON FROINES:  So you're actual ly 
 
25  proposing not to move today? 
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 1           PANEL MEMBER GLANTZ:  Well, if you -- or we could 
 
 2  vote today, or alternatively since -- actually let me 
 
 3  propose we do vote and just subject to, you kno w, the 
 
 4  comments that we can pick up on in the transcri pt in 
 
 5  cleaning things up.  I guess why don't I move t hat we 
 
 6  approve the technical support document.  And th en I'll 
 
 7  work with the staff to get these corrections do ne, and we 
 
 8  can then run them by the Chair. 
 
 9           Are people -- would you rather do that ? 
 
10           PANEL MEMBER BLANC:  I think what I wo uld suggest 
 
11  as a middle ground is that we make it clear tha t we are 
 
12  quite supportive of the technical document to t he extent 
 
13  that it certainly should continue to be used as  the basis 
 
14  for finalizing the individual substance-by-subs tance 
 
15  estimations that you're doing, and that we'll f inalize -- 
 
16  give final approval -- we'll approve of a final  text, you 
 
17  know, at the next meeting. 
 
18           PANEL MEMBER GLANTZ:  Okay. 
 
19           PANEL MEMBER BLANC:  Because I think t hat's what 
 
20  you're worried about.  If we don't approve it, how can 
 
21  they continue to use this to go ahead and refin e that. 
 
22           PANEL MEMBER GLANTZ:  Okay, that's fin e.  Why 
 
23  don't we do that.  I mean we're not talking -- 
 
24           PANEL MEMBER BYUS:  I think that, you know, as we 
 
25  discuss these chemicals, it will even make our -- 
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 1  theoretically the value of this document, it wi ll even be 
 
 2  greater.  And maybe we will say something diffe rent or 
 
 3  something even stronger than we might now.  So I mean I 
 
 4  think you are right.  I would agree with you, P aul. 
 
 5           PANEL MEMBER GLANTZ:  Okay.  Well, so in the 
 
 6  meantime I'll work with them to take care of ev erything 
 
 7  that's identified; and with the idea that when we come 
 
 8  back to the next meeting, it will be approved.  I don't 
 
 9  see any great huge controversial issues outstan ding at 
 
10  this point. 
 
11           CHAIRPERSON FROINES:  Now, the issues I think 
 
12  that need to be worked on, it's interesting, ar e -- I 
 
13  think are minor with respect to what needs to b e done. 
 
14  But they do reflect major issues, so that there  -- it's 
 
15  sort of -- 
 
16           PANEL MEMBER GLANTZ:  Right.  But what  I meant 
 
17  was I don't see any tremendous criticism of the  document. 
 
18           CHAIRPERSON FROINES:  No.  I think Pau l said it. 
 
19           PANEL MEMBER GLANTZ:  These are all ma tters of 
 
20  clarification, nuance, making the presentation better. 
 
21  And then we'll draft some findings that we'll c irculate 
 
22  before the meeting. 
 
23           CHAIRPERSON FROINES:  I think Paul sai d it.  I 
 
24  don't -- 
 
25           PANEL MEMBER GLANTZ:  Okay.  So there' s no need 
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 1  for a motion or anything. 
 
 2           CHAIRPERSON FROINES:  I think Craig or  Gary would 
 
 3  have disagreed if they didn't share that view. 
 
 4           PANEL MEMBER GLANTZ:  Okay.  That's fi ne with me. 
 
 5           CHAIRPERSON FROINES:  Okay.  Unless Me lanie 
 
 6  has -- unless there's some time issue that you absolutely 
 
 7  need a different approach. 
 
 8           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 9  MARTY:  No, it's fine. 
 
10           CHAIRPERSON FROINES:  So just to -- so  the Panel 
 
11  thinks this is a fine document that needs some minor 
 
12  tweaking and that we'll approve the final versi on next 
 
13  month.  But in the interim, it does stand as a standard 
 
14  around which to approach the REL determination.  
 
15           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
16  MARTY:  Okay.  We'll start the chemical by chem ical with 
 
17  acetaldehyde first. 
 
18           This is Dr. Karen Riveles, who is in A ndy's 
 
19  group.  And she will make the presentation on t he 
 
20  acetaldehyde REL. 
 
21           So first we'll present what we did.  A nd then if 
 
22  you want to hear a summary of the comments, we' ll do that. 
 
23           CHAIRPERSON FROINES:  I should just sa y that I 
 
24  think acetaldehyde is going to become a major i ssue in the 
 
25  future.  As long as we keep using ethanol and b iodiesel, 
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 1  this issue is going to just keep growing, in my  view.  So 
 
 2  you got a good one. 
 
 3                            --o0o-- 
 
 4           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  Thank you. 
 
 5           Just by way of overview on the first s lide, I've 
 
 6  indicated what the final calculations for the a cute 8-hour 
 
 7  and chronic REL are. 
 
 8           The acute REL is based on eye irritati on in human 
 
 9  volunteers, was determined to be 750 micrograms  per meter 
 
10  cubed or 420 parts per billion. 
 
11           And I'm going to go into more detail o n each one 
 
12  of these in the next slides. 
 
13           The 8-hour REL and the chronic REL are  both based 
 
14  on an animal study in rats on nasal degeneratio n of 
 
15  olfactory epithelium.  And the 8 hour was deter mined to be 
 
16  270 micrograms per meter cubed, and the chronic  to be 140 
 
17  micrograms per meter cubed. 
 
18                            --o0o-- 
 
19           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  The key 
 
20  study for the acute REL determination was by Si lverman, et 
 
21  al., 1946.  It used human volunteers, an averag e of 12 
 
22  subjects of both sexes per dose group, for a 15 -minute 
 
23  exposure of 0, 25, 50, or 200 parts per million . 
 
24           Motion pictures were shown to occupy t he 
 
25  subject's attention during the exposure. 
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 1           And may I note, it was 1946. 
 
 2                            --o0o-- 
 
 3           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  The 
 
 4  results of this study were that the 200 ppm's r esulted in 
 
 5  responses of bloodshot eyes and reddened eyelid s in all 
 
 6  subjects. 
 
 7           The majority, in quotes, of subjects e xperienced 
 
 8  some degree of eye irritation as 50 parts per m illion and 
 
 9  several subjects did at 25 parts per million. 
 
10           Therefore, the lowest observable adver se effect 
 
11  level for a severe effect was determined to be 50 ppm and 
 
12  for a mild effect to be 25 ppm.  No NOAEL was d etermined 
 
13  for this study. 
 
14           And while words like "majority" and "s everal" are 
 
15  vague, that was all that was provided in the re sults of 
 
16  the study.  But the strength of the study is th at it was 
 
17  done in humans. 
 
18                            --o0o-- 
 
19           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  So to 
 
20  review our REL derivation.  Again there was a t otal of 24 
 
21  adult human volunteers.  The exposure method wa s 
 
22  inhalation.  The endpoint or critical effect th at was 
 
23  looked at was eye irritation.  And a LOAEL for a minor 
 
24  effect -- mild -- excuse me -- was 25 ppm, whil e a NOAEL 
 
25  was not observed. 
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 1           The exposure duration was 15 minutes.  And this 
 
 2  was not time adjusted due to what was mentioned  earlier 
 
 3  about Haber's Law not applying to sensory irrit ation. 
 
 4                            --o0o-- 
 
 5           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  A LOAEL 
 
 6  uncertainty factor for a mild effect was applie d of 6 due 
 
 7  to the fact a NOAEL was not determined. 
 
 8           Since it was done in human volunteers,  the 
 
 9  interspecies factor was 1. 
 
10           Once again, we've divided the intraspe cies 
 
11  uncertainty factor into two components, with th e 
 
12  toxicokinetic component being 1 because it occu rred at the 
 
13  site of contact in mainly a localized effect. 
 
14           Whereas the toxicodynamic uncertainty factor was 
 
15  10 due to the potential asthma exacerbation in children. 
 
16           PANEL MEMBER BLANC:  Because it's an i rritant? 
 
17  Because it's a water soluble irritant?  Would t hat be the 
 
18  rationale? 
 
19           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  Yes. 
 
20           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
21  MARTY:  There are also data indicating that the re are 
 
22  people who react with hypersensitive airways in  the 
 
23  presence of acetaldehyde.  So it's a little bit  more than 
 
24  just assuming -- 
 
25           PANEL MEMBER BLANC:  There is? 
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 1           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 2  MARTY:  Yeah. 
 
 3           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  There are 
 
 4  four or five studies that look at human volunte er adults 
 
 5  that inhaled aerosolized solutions of acetaldeh yde and 
 
 6  were measured for SEV values for asthma exacerb ation.  And 
 
 7  it was found that asthmatics are particularly m ore 
 
 8  sensitive to the effects of acetaldehyde.  But no studies 
 
 9  were done in children. 
 
10           CHAIRPERSON FROINES:  Are there studie s looking 
 
11  at inflammatory processes? 
 
12           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  There are 
 
13  a few studies looking at inflammation, but not in human 
 
14  volunteers. 
 
15           I don't have any further information o n that. 
 
16           PANEL MEMBER FRIEDMAN:  This is a very  minor 
 
17  nitpick, but on an earlier slide when you talke d about 
 
18  method of exposure being inhalation, since it w as hitting 
 
19  the eyes directly it didn't involve inhaling an d then 
 
20  getting there, say, through the blood stream.  So I was 
 
21  wondering if a better term might be airborne or  -- 
 
22  airborne or something like that or atmospheric or 
 
23  something like that rather than inhalation.  Ve ry minor 
 
24  point, but relevant to the eye irritation I thi nk. 
 
25           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
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 1  MARTY:  Yeah, it is a little bit kind of a conf using term 
 
 2  in that case. 
 
 3           CHAIRPERSON FROINES:  Can I just say o ne thing. 
 
 4           If you take two molecules of acetaldeh yde and you 
 
 5  condense them chemically and you lose water in the 
 
 6  process -- a molecule of water, you form an uns aturated -- 
 
 7  and alpha-beta unsaturated aldehyde.  And alpha -beta 
 
 8  unsaturated aldehydes form irreversible inhibit ion of a 
 
 9  wide range of proteins, and that can result in 
 
10  inflammatory processes because it affects signa l 
 
11  transduction pathways.  And alternately you hav e the 
 
12  potential for cytokines, what have you, coming out of 
 
13  being activated by genes.  And that can result in 
 
14  inflammatory responses. 
 
15           So there's a potential for the chemist ry that 
 
16  goes on with acetaldehyde to have quite signifi cant asthma 
 
17  effects theoretically.  And that's why I asked the 
 
18  question then.  And it's going to -- that's an issue in 
 
19  terms of the chronic issues as well.  Because i f you're 
 
20  breathing it on a daily basis 24 hours a day, t hat 
 
21  chemistry is going on. 
 
22           Anyway, go ahead. 
 
23                            --o0o-- 
 
24           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  So that 
 
25  leads to a cumulative uncertainty factor of 60.   And 
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 1  dividing the 25 ppm LOAEL for a mild effect div ided by 60 
 
 2  is what gives us the 750 micrograms per meter c ubed, or 
 
 3  420 parts per billion. 
 
 4           While there are many acute animal stud ies that 
 
 5  I've mentioned in the REL summary, most are don e at much 
 
 6  higher doses.  And then you have animal to huma n 
 
 7  extrapolation issues to deal with.  So although  this study 
 
 8  was limited, it was the best available study be cause it 
 
 9  was done in humans. 
 
10           PANEL MEMBER BLANC:  So can we come ba ck to this 
 
11  issue of acetaldehyde as an inducer of airway - - of 
 
12  bronchial constriction.  So you're review of th e data is 
 
13  that basically you could use it instead of a me thacholine 
 
14  challenge if you wanted? 
 
15           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
16  MARTY:  It wasn't nearly as sensitive as a meth acholine 
 
17  challenge. 
 
18           PANEL MEMBER BLANC:  But it will invok e bronchial 
 
19  constriction in asthmatic and normal subjects a nd will 
 
20  differentiate between asthmatics and normal sub jects? 
 
21           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
22  MARTY:  I think that the asthmatic subjects wer e more 
 
23  sensitive and -- Karen, you can correct me -- p ut I also 
 
24  remember that the acetaldehyde itself increased  the 
 
25  sensitivity to methacholine challenge. 
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 1           PANEL MEMBER BLANC:  Right.  So I gues s my 
 
 2  question is, was it the problem that these stud ies 
 
 3  delivered an aerosolized dose that prevented yo u from 
 
 4  extrapolating to an airborne concentration? 
 
 5           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 6  MARTY:  Yes. 
 
 7           PANEL MEMBER BLANC:  But couldn't you extrapolate 
 
 8  based on the nebulizer delivery system as to wh at the 
 
 9  parts per million equivalent would be or the mi lligrams 
 
10  per cubic meter concentration? 
 
11           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
12  MARTY:  They were -- if you tried -- and I'm no t sure that 
 
13  it's actually a valid way to do it.  These were  very 
 
14  large, very high concentrations if you tried to  make that 
 
15  extrapolation.  So in terms of a looking at a m ore 
 
16  sensitive endpoint, we already had that in our in ocular 
 
17  irritation. 
 
18           PANEL MEMBER BLANC:  Okay.  But the oc ular -- I 
 
19  mean two things about your ocular study.  One, is not so 
 
20  thrilled to be using a 1946 study in 2008 just on general 
 
21  principles.  Secondly, because your main extrap olation 
 
22  then to childhood exposure is based on increase d bronchial 
 
23  responsiveness in asthmatic children, if you th ought that 
 
24  the benchmark exposure for causing bronchial co nstriction 
 
25  was far above what your endpoint concentrations  were for 
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 1  the eye irritation, it wouldn't actually make s ense then 
 
 2  to put in the uncertainty -- the sixfold uncert ainty 
 
 3  factor, would it? 
 
 4           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 5  MARTY:  Well, we did talk about that a little b it.  And 
 
 6  part of the issue is how do you extrapolate fro m the 
 
 7  studies they did in terms of the aerosol. 
 
 8           And then the other issue is that we ha ve 
 
 9  previously identified asthma as a disease that 
 
10  differentially impacts kids.  And we don't have  really 
 
11  very good information on whether the concentrat ions to 
 
12  which you would be exposed in the ambient air a re adequate 
 
13  to actually trigger bronchial reaction.  We dec ided to go 
 
14  ahead and apply that uncertainty factor for tox icodynamics 
 
15  anyway. 
 
16           So the point you're making is definite ly it's an 
 
17  uncertainty.  And, you know, it's a question we  thought 
 
18  about but went ahead and applied it anyway. 
 
19           PANEL MEMBER BLANC:  And when you said  that when 
 
20  you did the conversion from the nebulized conce ntration to 
 
21  some kind of airborne milligram per micrograms per cubic 
 
22  meter, what kinds of -- what kinds of parts per  million 
 
23  were you coming up with, as opposed to 25 -- 25  parts per 
 
24  million was how much in micrograms per -- milli grams per 
 
25  cubic meter?  I'm sorry. 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                            105 
 
 1           OEHHA ASSOCIATE TOXICOLOGIST RIVELES: 
 
 2  Forty-five. 
 
 3           PANEL MEMBER BLANC:  Forty-five millig rams per 
 
 4  cubic meter. 
 
 5           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 6  MARTY:  Yeah, my back of the envelope was about  five grams 
 
 7  per cubic meter if it was -- even if it's, you know, 
 
 8  doable to take an aerosolized spritz and try to  figure out 
 
 9  what that would be in milligrams per cubic mete r. 
 
10           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
11  CHIEF SALMON:  The big trouble this that extrap olation is 
 
12  that you don't know how the deposition is going  to be 
 
13  working between a vapor phase exposure versus a n 
 
14  aerosolized exposure.  One suspects a lot of th e aerosol 
 
15  would be depositing in the upper respiratory tr act, for 
 
16  instance. 
 
17           PANEL MEMBER BLANC:  I don't -- I mean  if De 
 
18  Vilbiss nebulizer gets pretty fine particles th at get into 
 
19  the airway, that's why you use it for a test of  bronchial 
 
20  constriction. 
 
21           Who is the primary reviewer for this?  I don't 
 
22  want to step on someone's toes. 
 
23           PANEL MEMBER GLANTZ:  You don't? 
 
24           (Laughter.) 
 
25           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
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 1  MARTY:  I believe -- according to my -- Dr. Fro ines was 
 
 2  the lead on acetaldehyde. 
 
 3           CHAIRPERSON FROINES:  I didn't remembe r that. 
 
 4           PANEL MEMBER GLANTZ:  But you can part icularly 
 
 5  step on his toes. 
 
 6           PANEL MEMBER BLANC:  Thank you. 
 
 7           Well, I think it's a challenge because  here 
 
 8  you've got this sort of very large data set of human 
 
 9  exposure with a relevant endpoint from a public  health 
 
10  context and an interesting biological effect, w hich I 
 
11  actually wasn't aware of this sort of -- that y ou could 
 
12  use it, you know, as a poor man's methacholine.   I know 
 
13  that you could use sulfur dioxide as methacholi ne if you 
 
14  wanted.  And that's how much more responsive as thmatics 
 
15  are to sulfur dioxide. 
 
16           You know, you may want to just consult  informally 
 
17  with Warren Gold or someone else who -- or Home r Boushey 
 
18  on how you're doing the conversion given how De  Vilbiss 
 
19  nebulizers work and what the delivered dose is.   Because 
 
20  the delivery dose is actually pretty small, and  so maybe 
 
21  you're not as many orders of magnitude higher t han you 
 
22  think.  I don't know. 
 
23           PANEL MEMBER GLANTZ:  They're both at UCSF. 
 
24           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
25  MARTY:  Okay.  We could take a closer look at t hat.  I 
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 1  realize that we didn't actually even explain wh y we didn't 
 
 2  use these, I don't think.  Karen, did we? 
 
 3           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  No. 
 
 4           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 5  MARTY:  Yeah.  So we could describe that. 
 
 6           PANEL MEMBER BLANC:  So that at a mini mum -- 
 
 7           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 8  MARTY:  At a minimum we could do that.  And, yo u know, I'm 
 
 9  happy to call Homer Boushey and talk about that . 
 
10           PANEL MEMBER BLANC:  Because in fact t he 
 
11  chemistry of acetaldehyde is that it would be i n water 
 
12  droplets, wouldn't it?  I mean in reality when you -- 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  I know we've had this issue many times.   I mean 
 
15  there is a whole bunch of installation studies with diesel 
 
16  exhaust particulate, for example.  And it's ver y hard to 
 
17  say what does that mean in terms of meters -- y ou know, 
 
18  micrograms per meter cubed?  So it's always an issue 
 
19  trying to do that jump -- make that jump. 
 
20           CHAIRPERSON FROINES:  Let's go ahead, unless Paul 
 
21  has more. 
 
22           PANEL MEMBER BLANC:  No, I just -- I t hink this 
 
23  is something you really should explore and see if it 
 
24  changes -- they may actually just be a great ju stification 
 
25  for sticking with your eye study.  But that six fold 
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 1  factor, you may be better able to justify it. 
 
 2           PANEL MEMBER GLANTZ:  You know, there' s also -- I 
 
 3  wasn't going to bring this up.  But I will sinc e you're 
 
 4  going to be revisiting this event. 
 
 5           There's a fair amount of evidence that  
 
 6  acetaldehyde has very strong oxidizing effects that affect 
 
 7  platelets and cardiovascular risk too.  And Nea l Benowitz 
 
 8  at San Francisco General has done a bunch of st uff with 
 
 9  that.  So you might want to just talk to him to o.  I don't 
 
10  know if the magnitude of the effect -- or the d oses are 
 
11  above or below what you're talking about.  But it's very 
 
12  long-lived in blood.  And, you know, he thinks a lot of 
 
13  the cardiovascular effects of secondhand smoke are due to 
 
14  the acetaldehyde in the secondhand smoke.  And he's 
 
15  written some stuff about acetaldehyde and cardi ovascular 
 
16  effects or reviews of it or something.  But I w ould also 
 
17  talk to him. 
 
18           CHAIRPERSON FROINES:  But -- 
 
19           PANEL MEMBER GLANTZ:  If it turns out that it's 
 
20  no where near as sensitive an endpoint as what you have in 
 
21  there, I wouldn't bother with it.  But it might  be worth 
 
22  at least checking. 
 
23           CHAIRPERSON FROINES:  But I would argu e that -- 
 
24  we're talking right now about a specific issue associated 
 
25  with the acute effects. 
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 1           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 2  MARTY:  Yes. 
 
 3           CHAIRPERSON FROINES:  I don't think th ere's any 
 
 4  question but that acetaldehyde is an important chemical in 
 
 5  terms of chronic effects. 
 
 6           PANEL MEMBER GLANTZ:  No, but these ac ute effects 
 
 7  could be platelet activation and triggering acu te coronary 
 
 8  effects. 
 
 9           CHAIRPERSON FROINES:  Yeah, but that m ay occur 
 
10  also as a result of the inflammatory processes in the lung 
 
11  that produce immunologic responses that affect the 
 
12  cardiovascular system.  So the mechanism is act ually 
 
13  complicated. 
 
14           PANEL MEMBER GLANTZ:  Well, they're pr obably 
 
15  direct ended.  And both of those things are pro bably going 
 
16  on actually. 
 
17           I just think since you're going to be looking 
 
18  into this a little more, it's worth checking.  And it may 
 
19  be that the acute effects aren't that important  or it may 
 
20  be that the levels of exposure required are hig her than 
 
21  what you're talking about here, in which case t here's 
 
22  nothing to pursue.  But I think it's worth just  checking. 
 
23           CHAIRPERSON FROINES:  We in our studie s have 
 
24  shown the compounds like this produce lung remo deling, 
 
25  produce mucosecretion that produce esophageal c ontraction. 
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 1  I mean there are a lot of effects that we've sh own from 
 
 2  these kinds of compounds that are very relevant  to 
 
 3  acetaldehyde. 
 
 4                            --o0o-- 
 
 5           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  Okay.  The 
 
 6  key studies for the 8-hour and chronic REL dete rminations 
 
 7  that were used are two studies done by Appelman .  The 
 
 8  first one was done in 1982 and it was a four-we ek 
 
 9  inhalation study where ten male and ten female rats were 
 
10  used per dose group.  They were exposed to 0, 4 00, 1,000, 
 
11  2,200, or 5,000 ppm for six hours a day, five d ays a week. 
 
12                            --o0o-- 
 
13           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  A 
 
14  follow-up study done by the same group in 1986,  also 
 
15  four-week inhalation study on rats, used male o nly Wistar, 
 
16  rats ten per dose group, and exposed them to 0,  150 or 500 
 
17  ppm for six hours per day, five days per week. 
 
18                            --o0o-- 
 
19           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  So this is 
 
20  a concurrent derivation of both the 8-hour and chronic 
 
21  RELs, since they were based on the same key stu dies in 
 
22  rats.  And the critical effects was nasal degen eration of 
 
23  olfactory epithelium being the most sensitive e ndpoint.  A 
 
24  LOAEL was determined as 400 ppm and a NOAEL was  determined 
 
25  at 150 ppm. 
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 1                            --o0o-- 
 
 2           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  Here is 
 
 3  the incidence data for degeneration of nasal ol factory 
 
 4  epithelium.  And this was shown for each dose g roup the 
 
 5  number examined and the number affected.  Shows  again that 
 
 6  the LOAEL was at 400 ppm, where 16 out of the 2 0 were 
 
 7  affected, and the NOAEL was at 150 ppm, where 0  out of 10 
 
 8  were affected. 
 
 9                            --o0o-- 
 
10           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  The data 
 
11  also provided individual severity data for each  animal. 
 
12  And so we did an analysis of severity by assign ing a 
 
13  number that corresponded to the severity level they 
 
14  provided in the study.  And the means and stand ard 
 
15  deviations were calculated based on the severit y gradings 
 
16  for all animals in a given dose group. 
 
17           And this just shows what the severity levels were 
 
18  called by the authors. 
 
19                            --o0o-- 
 
20           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  So this 
 
21  shows both the males and females separately.  A nd the data 
 
22  was analyzed both separately and together.  And  the number 
 
23  of animals in each dose group as well as the me an and 
 
24  standard deviations.  This data allowed to use the 
 
25  benchmark dose modeling continuous data as oppo sed to just 
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 1  using a dichotomous incidence data analysis. 
 
 2           And just a note, the blank spots are 
 
 3  representative of where the one study only used  male 
 
 4  animals instead of female animals for those 2 d ose groups. 
 
 5                            --o0o-- 
 
 6           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  So this 
 
 7  table shows the results of benchmark dose model ing for 
 
 8  numerous continuous models.  And they're all in  quite good 
 
 9  agreement for the benchmark concentration of 10 0, 101, and 
 
10  97.  And so a mean was taken of those values. 
 
11                            --o0o-- 
 
12           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  And 99 was 
 
13  then -- which is what the mean is, 99 ppm was u sed as the 
 
14  benchmark dose. 
 
15           A time adjustment was necessary for a REL 
 
16  determination.  And for the 8-hour we used a ti me 
 
17  adjustment that assumed the 8 hours includes th e active 
 
18  waking period when an adult inhales 10 meters c ubed of 
 
19  air, which is half the daily total intake of 20  meters 
 
20  cubed. 
 
21           And it was ingested for the 6 hours to  24 hours 
 
22  and the 5 days a week to 7 days a week.  Wherea s the 
 
23  chronic time adjustment was only 6 hours per 24  and 5 days 
 
24  per 7. 
 
25           We used a PBPK model that's recently b een 
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 1  developed and published by Teeguarden, et al.  And this 
 
 2  was applied to both the 8 hour and the chronic.  
 
 3           This study produced a dosimetric adjus tment 
 
 4  factor of 1.36.  It was looking at the differen ce between 
 
 5  rats and humans for the nasal -- differences in  nasal 
 
 6  effects.  And we used a human equivalent concen tration 
 
 7  method based on this study. 
 
 8                            --o0o-- 
 
 9           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  So looking 
 
10  at the uncertainty factors we applied for both the 8 hour 
 
11  and the chronic RELs.  Because we used a benchm ark dose, 
 
12  we did not need a LOAEL uncertainty factor.  Ho wever, we 
 
13  did need a subchronic uncertainty factor becaus e the 
 
14  four-week study time represented 8 to 12 percen t of the 
 
15  lifetime of the animal.  So we used a radical 1 0 for that. 
 
16           For the interspecies uncertainty facto r, a 
 
17  toxicokinetic component, because we had an 
 
18  acetaldehyde-specific PBPK model, we were able to reduce 
 
19  our toxicokinetic uncertainty factor to 1.  And  we used a 
 
20  default radical 10 for the toxicodynamic for la ck of 
 
21  additional information on the toxicodynamics. 
 
22           For intraspecies uncertainty factors, we used a 
 
23  radical 10 for inter-individual variation in th e 
 
24  toxicokinetic component.  And toxicodynamic com ponent we 
 
25  used again the 10 for the potential of acetalde hyde to 
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 1  exacerbate asthma in children. 
 
 2           This yields a cumulative uncertainty f actor of 
 
 3  300, which was then applied to both the 8 hour and 
 
 4  chronic, which are at different values due to t he change 
 
 5  in the time adjustment.  So for the 8 hour we d ivided 48.1 
 
 6  ppm, for example, divided by the cumulative unc ertainty 
 
 7  factor of 300, to yield 150 parts per billion.  Whereas, 
 
 8  with the chronic we divided 134.6 ppm divided b y the 
 
 9  cumulative uncertainty factor of 300, to get th e 76 parts 
 
10  per billion. 
 
11                            --o0o-- 
 
12           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  We did 
 
13  have supporting studies for the 8-hour and chro nic REL 
 
14  determination, one being a new study that was r ecently 
 
15  released by Dorman, et al., in 2008, which was a 
 
16  subchronic study in male rats exposed to acetal dehyde for 
 
17  six hours a day, five days a week for 13 weeks at 
 
18  concentrations of 0, 50, 150, 500, and 1500 ppm . 
 
19           The LOAEL for this study was determine d to be 150 
 
20  ppm and a NOAEL of 50 ppm for the same endpoint  of 
 
21  degeneration of nasal olfactory epithelium. 
 
22           We attempted to do benchmark dose mode ling for 
 
23  the incidence data.  And it ran in close agreem ent with 
 
24  the NOAEL for the study where we had a benchmar k dose of 
 
25  45.3 ppm using a quantal linear model and a ben chmark dose 
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 1  of 48.3 ppm using the probit model.  However, 
 
 2  statistically these models were not reliable du e to the 
 
 3  small sample size and the dose spacing.  If you  look at 
 
 4  the table below, you'll see the 150 ppm that wa s the 
 
 5  determined LOAEL for the study versus the 50 pp m of the 
 
 6  NOAEL for the study.  It jumped from 0 response  to 100 
 
 7  percent response. 
 
 8                            --o0o-- 
 
 9           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  So this 
 
10  was -- we went ahead and determined what a REL would look 
 
11  like using this study anyway.  So, again, it's Dorman, et 
 
12  al., 2008, which was published in February of ' 08, using 
 
13  12 animals per group of rats that were exposed to, again, 
 
14  0, 50, 150, 500, or 1500 ppm for six hours per day, five 
 
15  days per week, for 13 weeks, with the same endp oint of 
 
16  nasal degeneration of olfactory epithelium.  Th e LOAEL 
 
17  determined was 150 and the NOAEL was 50.  We us ed the 
 
18  dosimetric factor from the Teeguarden PBPK mode l of 1.36. 
 
19  The time adjustment for exposure was adjusted s imilarly to 
 
20  the previous derivations, 6 out of 24 hours and  5 out of 7 
 
21  days. 
 
22           A LOAEL uncertainty factor of 1 becaus e a NOAEL 
 
23  was given.  A subchronic uncertainty factor of radical 10. 
 
24  The exposure was right on the border line of 12  percent 
 
25  lifetime of the animal.  A toxicokinetic factor  of 1 
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 1  because of the PBPK model, radical 10 for toxic odynamics 
 
 2  as the default because we didn't have interspec ies 
 
 3  toxicodynamic information. 
 
 4           For the intraspecies we had radical 10  for 
 
 5  individual variation for toxicokinetic.  And fo r 
 
 6  toxicodynamic, again we used the 10 for potenti al asthma 
 
 7  exacerbation.  This yielded a cumulative uncert ainty 
 
 8  factor of 300, resulting in a reference exposur e of 40 
 
 9  PPB, which is about half of what the Appelman d ata 
 
10  suggested. 
 
11           However, as I previously mentioned the  
 
12  limitations to this study were that we went fro m 0 
 
13  response to 100 percent response.  So there's a n 
 
14  uncertainty in what the true NOAEL might have b een in that 
 
15  study.  Also, the length of the study was reall y on the 
 
16  border between subchronic and chronic.  And the  severity 
 
17  data that was provided was not adequate to allo w 
 
18  continuous benchmark dose modeling like we were  able to do 
 
19  for the Appelman study.  So we were only able t o run 
 
20  dichotomous models.  And as I mentioned earlier , those 
 
21  were not statistically significant due to the d ose spacing 
 
22  and the 0 to 100 percent response rate. 
 
23                            --o0o-- 
 
24           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  They also 
 
25  in the study by Dorman looked at respiratory ep ithelial 
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 1  hyperplasia.  They found a LOAEL of 500 ppm and  a NOAEL of 
 
 2  150 ppm, which is in rather good agreement with  the 
 
 3  Appelman study NOAEL of 400 ppm -- I'm sorry --  LOAEL. 
 
 4           We did benchmark dose modeling on this  data as 
 
 5  well.  The probit model yielded the best result , with a 
 
 6  benchmark dose of 100 ppm, which is in very goo d agreement 
 
 7  with the benchmark dose we came up with with th e Appelman 
 
 8  study of 99 ppm.  Therefore, it is supportive o f our REL. 
 
 9           As you can see the data below for this  aspect of 
 
10  the study, it still had a low animal number.  B ut there's 
 
11  a slightly more dose response that allowed to d o the 
 
12  benchmark dose modeling going from 0 to 1 to 11  to 12. 
 
13                            --o0o-- 
 
14           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  Another 
 
15  supporting study was done by Saldiva, et al., 1 985.  While 
 
16  this couldn't be used as a REL determination be cause it 
 
17  used only one dose of 243 ppm, eight hours a da y, five 
 
18  days a week for five weeks, it resulted in inte nse nasal 
 
19  inflammatory reaction with olfactory epithelium  
 
20  hyperplasia.  And the dose of 243 ppm fit right  on our 
 
21  dose response curve for our benchmark dose mode l of the 
 
22  Appelman data between 400 and 150 ppm, which wa s in 
 
23  between our LOAEL and NOAEL for the Appelman da ta. 
 
24           Another supporting study was the Woute rsen, et 
 
25  al., chronic study in rats, where rats were exp osed to 0, 
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 1  750, 1500, or 3,000 ppm six hours a day, five d ays a week, 
 
 2  for up to 28 months.  And while this was the ch ronic study 
 
 3  that we saw and we did see nasal olfactory dege neration, 
 
 4  we were not able to use this because 1) a NOAEL  was not 
 
 5  determined for this study, and 750 ppm was the lowest dose 
 
 6  used.  So we would have needed to see lower dos es for that 
 
 7  one.  But it is in support of our key study tha t we did 
 
 8  use. 
 
 9                            --o0o-- 
 
10           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  We did 
 
11  only receive one public comment for acetaldehyd e, and that 
 
12  was that we should take a look at the Dorman an d 
 
13  Teeguarden studies.  They weren't published at the time of 
 
14  our initial public review draft in November.  T hey were 
 
15  released in February in inhalation toxicology.  So we did 
 
16  review those and I did incorporate them, both a s using the 
 
17  Teeguarden PBPK as a more specific measure of w hat's going 
 
18  on with toxicokinetics with acetaldehyde, and a s well as 
 
19  looking thoroughly at the Dorman data, doing be nchmark 
 
20  dose modeling.  And it turns out that these are  in good 
 
21  agreement with the Appelman data.  We felt that  the 
 
22  Appelman data was a better -- we were better ab le to model 
 
23  using benchmark dose modeling.  And it was stat istically 
 
24  more significant. 
 
25           That's all. 
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 1           PANEL MEMBER FRIEDMAN:  I have a quest ion. 
 
 2           What are your thoughts about the fact that in the 
 
 3  Appelman study there were a couple of animals w ith nasal 
 
 4  degeneration with 0 dose? 
 
 5           And second question related to that is , what do 
 
 6  you do with your benchmark model?  Do you inclu de those or 
 
 7  not? 
 
 8           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  Yes, those 
 
 9  were included in the benchmark modeling.  And w e didn't 
 
10  treat it in any particular different way 
 
11           PANEL MEMBER FRIEDMAN:  You know, what  do you 
 
12  think -- does that mean that the study is not a ccurate 
 
13  or -- 
 
14           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  Well, it 
 
15  was 2 out of 40 animals. 
 
16           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
17  MARTY:  So I think it just means that, you know , like many 
 
18  other disease processes, there is a background rate.  It's 
 
19  not 0. 
 
20           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
21  CHIEF SALMON:  It might be a viral infection of  -- 
 
22           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
23  MARTY:  That's right. 
 
24           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
25  CHIEF SALMON:  All sorts of reasons why -- 
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 1           CHAIRPERSON FROINES:  Say that again.  Peter was 
 
 2  just giving me something. 
 
 3           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 4  MARTY:  Oh, it just indicates there's a -- as w ith most 
 
 5  disease processes, there is a background rate, a 
 
 6  background incidence of in this case.  And Andy  pointed 
 
 7  out that if the animals got a viral infection, you might 
 
 8  see impacts on the nasal epithelium. 
 
 9           PANEL MEMBER BLANC:  And since acetald ehyde is a 
 
10  very specific example of a chemical for which w e know that 
 
11  there's human genetic variation in its metaboli sm, how 
 
12  does the uncertainty -- or the square root of 1 0 
 
13  adjustment for variation or even the animal to human 
 
14  factor of 10 take into account that -- would we  anticipate 
 
15  that someone who was acetaldehyde dehydrogenase  deficient 
 
16  would have more of a response? 
 
17           OEHHA ASSOCIATE TOXICOLOGIST RIVELES: 
 
18           Teeguarden -- the Teeguarden, et al., study did 
 
19  look at ADLH2 deficient humans and incorporated  that into 
 
20  the dosimetric adjustment factor. 
 
21           PANEL MEMBER BLANC:  Which you said wa s about 3 
 
22  or something along -- 
 
23           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  1.36. 
 
24           PANEL MEMBER BLANC:  Is that 1.36, is that a 
 
25  function?  Is there a square function or someth ing?  It 
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 1  doesn't sound like very much of an adjustment f or a 
 
 2  genetic deficiency in metabolizing something. 
 
 3           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 4  MARTY:  Well, it's actually -- the model does n ot just 
 
 5  look at that.  It includes other things like fl ux across 
 
 6  the nasal epithelium.  So, you know, it's actua lly a 
 
 7  little more complicated than just looking at ki netic 
 
 8  aspects. 
 
 9           PANEL MEMBER BLANC:  I mean does it --  I guess 
 
10  what I'm asking is mechanistically or mathemati cally does 
 
11  it just smooth, assuming that some percent woul d be 
 
12  genetically deficient?  Is that what it does?  Because 
 
13  that maybe is not exactly the point that -- 
 
14           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
15  CHIEF SALMON:  I think they were doing analysis  of 
 
16  various, you know, example model parameters in effect. 
 
17  You know, I don't think it was a population-bas ed model or 
 
18  anything fancy like that.  I think they were ju st using 
 
19  specific parameter values. 
 
20           One of the things about this is of cou rse that 
 
21  although obviously metabolism does have an infl uence -- 
 
22  probably, you know, quite a significant influen ce at one 
 
23  level, we're basically here looking at a point of first 
 
24  contact, impact.  So the opportunities for syst emic 
 
25  metabolism at least and all these other distrib utional 
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 1  processes are considerably reduced.  So you're not going 
 
 2  to see quite the same range of variability due to 
 
 3  metabolic factors that you would be seeing for a systemic 
 
 4  effect.  The fact of the matter is that, you kn ow, we have 
 
 5  allowed for the fact that there is a potential variability 
 
 6  there, both in terms of looking at the dosimetr ic 
 
 7  adjustment factor and what the model tells us.  And also 
 
 8  in incorporating -- can we go back to your tabl e here. 
 
 9           The uncertainty factors we used. 
 
10           In this particular case we have an int raspecies 
 
11  uncertainty factor toxicokinetic component of s quare root 
 
12  of 10 here, which is in fact more than we've us ed in some 
 
13  other cases where we would have a strict point of contact 
 
14  effect with no metabolic contribution. 
 
15           CHAIRPERSON FROINES:  Andy, where's yo ur square 
 
16  root of 10? 
 
17           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
18  CHIEF SALMON:  On slide number 14, the intraspe cies 
 
19  toxicokinetic uncertainty factor, square root o f 10 for 
 
20  inter-individual variation. 
 
21           PANEL MEMBER BLANC:  So people who are  
 
22  acetaldehyde dehydrogenase deficient, relativel y speaking, 
 
23  are only three times less efficient -- one-thir d as 
 
24  efficient.  They're not one-tenth as efficient,  they're 
 
25  not one-twentieth as efficient at metabolizing?  
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 1           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 2  CHIEF SALMON:  The supposition is that we've ha d one-third 
 
 3  the impact on the nasal epithelium.  We're not talking 
 
 4  about how much acetaldehyde -- 
 
 5           PANEL MEMBER BLANC:  Yeah, but what is  the basis 
 
 6  of that?  I understand that that's what you're doing by 
 
 7  default.  But what is your biological basis in this 
 
 8  particular example? 
 
 9           I'm harping on this a little bit becau se here we 
 
10  have a very clear example of a very common gene tic variant 
 
11  in humans, which I'm sure it wasn't in the test  animals 
 
12  that they studied.  And it's fine if you tell m e that 
 
13  acetaldehyde doesn't exist in nasal epithelium and 
 
14  therefore the metabolism of the chemical doesn' t occur in 
 
15  the nose anyway and therefore the effect is -- it's broken 
 
16  down by other effects.  Or if you said that the re would be 
 
17  mechanistically no reason to expect a greater e pithelial 
 
18  irritation with or without acetaldehyde -- I me an I would 
 
19  accept all of those things.  But what I'm tryin g to 
 
20  understand is the rationale -- 
 
21           CHAIRPERSON FROINES:  I wouldn't -- I think to 
 
22  assume that in epithelial cells that there is n o 
 
23  metabolism is wrong. 
 
24           PANEL MEMBER BLANC:  Well, I -- 
 
25           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
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 1  CHIEF SALMON:  That isn't assumed.  But what th e 
 
 2  Teeguarden model is saying is that in terms of the 
 
 3  localized concentrations reached, the primary d river is 
 
 4  the rate of delivery, you know, by atmospheric deposition. 
 
 5  And the local metabolism has some influence but  not a huge 
 
 6  amount.  Is that -- 
 
 7           CHAIRPERSON FROINES:  Yeah, but I thin k that's 
 
 8  the problem that Paul's raised, precisely.  It' s like -- 
 
 9  it's saying, we know that there's very wide var iability 
 
10  with respect to that population.  I mean that i s the 
 
11  ability to handle acetaldehyde so that -- 
 
12           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
13  CHIEF SALMON:  If the primary determinant is th e rate of 
 
14  deposition rather than rate of metabolism, then  that 
 
15  variation in metabolism would have a somewhat l imited 
 
16  effect. 
 
17           PANEL MEMBER BLANC:  Yes, but -- you k now, I know 
 
18  you made that clear from his model.  But was th ere a basis 
 
19  for that presumption in his model?  I mean a co nvincing 
 
20  basis. 
 
21           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
22  CHIEF SALMON:  Well, it's asserted to be, you k now, a 
 
23  reasonably factual model of what goes on. 
 
24           PANEL MEMBER BLANC:  And by the same t oken, even 
 
25  if you accepted that, you have a factor of 10 b ecause you 
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 1  feel that children have more asthma and this is  going to 
 
 2  therefore be preferentially an issue for exposu re in 
 
 3  children, right?  That's the basis of the 10? 
 
 4           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 5  CHIEF SALMON:  Yes.  I mean there's an issue he re in terms 
 
 6  of looking at the nasal deposition -- you know,  based on 
 
 7  the rat study obviously, it's deposition in the  upper 
 
 8  respiratory tract which is driving the critical  response 
 
 9  here.  But when you go to the human situation, we're also 
 
10  concerned about responses further down the resp iratory 
 
11  tract for two reasons:  One is that the human n ose is a 
 
12  notably less efficient scrubber than the rodent  nose.  So 
 
13  the fact that you're seeing upper respiratory t ract 
 
14  lesions in the rodent fairly exclusively doesn' t mean that 
 
15  there won't in addition be lower respiratory tr act 
 
16  responses in the human. 
 
17           CHAIRPERSON FROINES:  Andy, that was a  question I 
 
18  was going to ask you and Paul, because -- what was done, 
 
19  if anything, in terms of looking at lower respi ratory 
 
20  tract? 
 
21           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
22  CHIEF SALMON:  Well, the Teeguarden model is a nose model. 
 
23  So the answer is that doesn't accommodate that,  which is 
 
24  one of the reasons why we have an extra concern  about 
 
25  lower respiratory tract responses. 
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 1           The other issue is that even if your e xposure and 
 
 2  human response is -- you know, if you can confi ne your 
 
 3  attention to what's going on in the upper respi ratory 
 
 4  tract.  The sensory response is to irritants in  humans, 
 
 5  include things driven by the central nervous sy stem which 
 
 6  affect the lower respiratory tract.  I mean in rodents you 
 
 7  have this rather simplistic, you know, the RD-5 0 type 
 
 8  response.  And that's a fairly simple, you know , effect on 
 
 9  the control system. 
 
10           In the human case your response isn't simple like 
 
11  that.  It involves a whole range of things, inc luding -- I 
 
12  think we -- hearing earlier, you know, you do s ee things 
 
13  like -- secretion and bronchiole responses and coughing 
 
14  and, you know, various other things which actua lly 
 
15  potentially interact with the kind of problems that you're 
 
16  having as an asthmatic.  So the human situation  -- and I 
 
17  think what we're saying is it's a lot more comp licated and 
 
18  it does include at least notionally the possibi lity for 
 
19  lower respiratory tract responses.  So that's o ne of the 
 
20  reasons why that uncertainty factor was increas ed. 
 
21           PANEL MEMBER BLANC:  Well, let me fini sh with my 
 
22  thought.  Actually this is for me to see if I u nderstand 
 
23  how you're doing all these things. 
 
24           So you have these other studies in hum ans where 
 
25  it looked at acetaldehyde dehydrogenase and bro nchial 
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 1  hyper-responsiveness with inhalation of acetald ehyde.  And 
 
 2  those studies showed that there was a different  response, 
 
 3  or didn't, with acetaldehyde dehydrogenase defi ciency? 
 
 4           I mean it says acute -- on page 8 it s ays, 
 
 5  "Another acute human study showed increased sen sitivity to 
 
 6  acetaldehyde by alcohol sensitive subjects."  S o I'm 
 
 7  assuming -- and then it goes on to detail that.   Right? 
 
 8           OEHHA ASSOCIATE TOXICOLOGIST RIVELES:  That is 
 
 9  correct, whether they were actually diagnosed a s being 
 
10  ADLH2 deficient, I'm not sure of that detail, b ut I can 
 
11  look at the paper. 
 
12           PANEL MEMBER BLANC:  Okay.  I mean we could 
 
13  assume that they must have decided that, determ ined that. 
 
14           So let's take the hypothetical scenari o of a 
 
15  child who happens to be alcohol dehydrogenase s ensitive -- 
 
16  deficient.  So wouldn't that child -- and on ge neral 
 
17  principles you're saying children are ten times  -- we have 
 
18  to be ten times lower to be protective of child ren with 
 
19  asthma.  But that's not being protective of chi ldren with 
 
20  asthma who are alcohol dehydrogenase deficient,  is it? 
 
21           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
22  CHIEF SALMON:  No.  That's where the UFH-k come s in where 
 
23  we've got a root 10 -- 
 
24           PANEL MEMBER BLANC:  Oh, for the squar e root of 
 
25  10. 
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 1           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 2  CHIEF SALMON:  Yes. 
 
 3           PANEL MEMBER BLANC:  What is your basi s?  Was the 
 
 4  curve suggestive that the difference was threef old in this 
 
 5  study of -- for example, in the study of asthma  in the 
 
 6  bronchial constriction in the alcohol dehydroge nase 
 
 7  sensitive versus non-sensitive subjects? 
 
 8           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 9  MARTY:  I don't think it was threefold. 
 
10           PANEL MEMBER BLANC:  Was it less than threefold? 
 
11  I mean I'm hoping it's less than threefold, bec ause -- 
 
12           CHAIRPERSON FROINES:  That would be ve ry 
 
13  surprising, don't you think? 
 
14           PANEL MEMBER BLANC:  What? 
 
15           CHAIRPERSON FROINES:  That would be su rprising. 
 
16           PANEL MEMBER BLANC:  Well, I don't kno w.  I don't 
 
17  know the study. 
 
18           CHAIRPERSON FROINES:  No, no, I'm sayi ng in terms 
 
19  of that issue, the fact that it would be that l imited, it 
 
20  would be surprising. 
 
21           PANEL MEMBER BLANC:  I don't know.  I mean you 
 
22  can see where I'm going with this.  If it was s ixfold, 
 
23  then obviously you -- 
 
24           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
25  CHIEF SALMON:  You'd need a bigger factor. 
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 1           PANEL MEMBER BLANC:  -- you'd need a b igger 
 
 2  factor.  This would be one of those examples wh ere in 
 
 3  certain cases, you know, we use a bigger number . 
 
 4           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 5  CHIEF SALMON:  Yeah.  No, I see where you're go ing. 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  Well, we're looking at a couple of diff erent ways 
 
 8  of looking at this.  In the papers, it looked l ike the 
 
 9  mean causing a 20 percent decrease in Epi D1 ra nged from 
 
10  18 to 45 depending on the group.  So that's wit hin 
 
11  threefold. 
 
12           We should put that in here if it's in here. 
 
13           PANEL MEMBER BLANC:  Anyway, I don't t hink you 
 
14  need to -- what I would say is one of two thing s:  Either 
 
15  review the data and say it was about threefold and this 
 
16  supports their use and say that explicitly.  Or  if it's 
 
17  not and you need to change your number, change your 
 
18  number, I mean, to be consistent. 
 
19           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
20  CHIEF SALMON:  It sounds like the threefold is in fact 
 
21  in -- you know, a reasonable ballpark.  But we' ll tighten 
 
22  up on that, make sure we believe what we see in  the paper 
 
23  here. 
 
24           PANEL MEMBER BLANC:  And then say it. 
 
25           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
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 1  CHIEF SALMON:  Yes. 
 
 2           PANEL MEMBER BLANC:  Mr. Chair? 
 
 3           CHAIRPERSON FROINES:  What? 
 
 4           PANEL MEMBER BLANC:  When we finish th is 
 
 5  chemical, can we have our lunch break? 
 
 6           CHAIRPERSON FROINES:  Yeah. 
 
 7           I will spend some time on this, becaus e I didn't 
 
 8  spend time on it, between now and June. 
 
 9           How do you feel about your -- I mean i f you ask 
 
10  yourself where are the concentrations of acetal dehyde in 
 
11  the air, what do you get?  What's the ARB data on 
 
12  acetaldehyde? 
 
13           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
14  CHIEF SALMON:  I think they're a few parts per billion 
 
15  typically.  I'm not sure whether -- do we have -- 
 
16           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
17  MARTY:  It's in the -- in the South Coast, the annual 
 
18  average was 1.4 parts per billion in '02.  But 
 
19  interestingly enough, you get probably more exp osure 
 
20  indoors, because there's a lot of indoor source s. 
 
21           There's been some measurements of U.S.  homes and 
 
22  it ranged from 8 to 20 parts per billion.  So i t's higher 
 
23  in and out. 
 
24           CHAIRPERSON FROINES:  This is one of t hose issues 
 
25  where we know that -- well, this is one of thes e issues 
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 1  that the overall concentration of various types  of 
 
 2  carbonyls becomes an important issue, because t he 
 
 3  cumulative exposure to carbonyls is -- if you l ook at one 
 
 4  chemical with the 1.2 part per billion versus a  REL of 76, 
 
 5  that's -- you want it to be dismissive if you'r e not 
 
 6  careful.  But the issue of the carbonyl concent rations in 
 
 7  the mix and the potential for chronic effects v ia number 
 
 8  of mechanisms which are becoming clearer as we speak, it 
 
 9  raises an important question of how are we goin g to 
 
10  address that issue in the future. 
 
11           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
12  CHIEF SALMON:  One of the things which we comme nted on in, 
 
13  you know, the ethanol report that we did some y ears ago 
 
14  was the facts that if you added up the risks --  well, not 
 
15  the risks -- but, you know, the hazard indices for, you 
 
16  know, for the various eye and respiratory irrit ants, you 
 
17  came up with, you know, a significantly elevate d hazard 
 
18  index.  So I think it was about three point som ething for 
 
19  eye irritants and not far short of that for res piratory 
 
20  irritants.  And that wasn't looking at the whol e range of 
 
21  it, but it was certainly including, say, formal dehyde, 
 
22  acetaldehyde, and acrolein or something like th at.  So 
 
23  definitely there is a cumulative impact of thes e 
 
24  carbonyls. 
 
25           CHAIRPERSON FROINES:  You don't think -- 
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 1           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 2  CHIEF SALMON:  No, there is -- there definitely  is a 
 
 3  cumulative impact of these carbonyls. 
 
 4           CHAIRPERSON FROINES:  Yeah.  So I thin k we should 
 
 5  table this and finish this next month.  And go take a 
 
 6  lunch break, as Paul is my conscience on breaks . 
 
 7           PANEL MEMBER BLANC:  And what time do you want to 
 
 8  reconvene? 
 
 9           CHAIRPERSON FROINES:  I don't have a w atch. 
 
10           PANEL MEMBER BLANC:  It's 12:35. 
 
11           CHAIRPERSON FROINES:  We have -- Craig  and I have 
 
12  planes at 3:30.  So we're going to have to stop  about 
 
13  what, 2 o'clock? 
 
14           MR. MATHEWS:  2:15, 2:20. 
 
15           So it's 12:35 -- 
 
16           PANEL MEMBER BLANC:  1:15? 
 
17           CHAIRPERSON FROINES:  It's 12:35 now? 
 
18           1:15 would be fine. 
 
19           (Thereupon a lunch break was taken.) 
 
20 
 
21 
 
22 
 
23 
 
24 
 
25 
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 1                       AFTERNOON SESSION 
 
 2           (Thereupon an overhead presentation wa s 
 
 3           Presented as follows.) 
 
 4           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 5  MARTY:  Okay.  Now I'm going to hear from Joe B rown on 
 
 6  arsenic. 
 
 7           OEHHA STAFF TOXICOLOGIST BROWN:  Thank  you.  Can 
 
 8  you hear me? 
 
 9           CHAIRPERSON FROINES:  Yes. 
 
10           OEHHA STAFF TOXICOLOGIST BROWN:  Thank  you. 
 
11           Can you hear me? 
 
12           Okay, good. 
 
13           (Thereupon an overhead presentation wa s 
 
14           Presented as follows.) 
 
15           OEHHA STAFF TOXICOLOGIST BROWN:  The f irst two 
 
16  slides here on arsenic are generally overview s lides. 
 
17           The acute REL of 0.2 micrograms of ars enic per 
 
18  meter cubed is based on developmental effects i n mice. 
 
19  These are a decrease in fetal weight. 
 
20           This is the same study and derivation as the 
 
21  current aREL of 1999.  Essentially we could not  find or 
 
22  locate a better study than this. 
 
23           And the other issue in here is that we  decided to 
 
24  take the same derivation as before with a one 1 ,000-fold 
 
25  uncertainty factor.  And the reason for this is  that this 
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 1  particular study involved four-hour exposures o n four 
 
 2  successive days during a gestation in mice.  An d we 
 
 3  couldn't really make a temporal adjustment on t his.  We 
 
 4  didn't feel that we were justified in doing tha t.  And so 
 
 5  partly on this basis -- and this is sort of a j udgment 
 
 6  call -- we decided to stick with the current 1, 000-fold 
 
 7  uncertainty factor for lack of a NOAEL intraspe cies and 
 
 8  inter-individual variation. 
 
 9           So that's it on the acute REL. 
 
10           Now, the 8-hour and chronic RELs are t he same. 
 
11  And .015 micrograms of arsenic per meter cubed.   And this 
 
12  is based on decreased intellectual function in exposed 
 
13  children.  And I have slides on that further on  down. 
 
14                            --o0o-- 
 
15           OEHHA STAFF TOXICOLOGIST BROWN:  Anoth er 
 
16  interesting fact here is that while we reviewed  all of the 
 
17  data on arsine and actually analyzed the data a nd came up 
 
18  with some provisional values, some provisional potential 
 
19  RELs for arsine, in the final analysis we felt that the 
 
20  data was so poor, we just didn't have enough co nfidence in 
 
21  it to use any of these data.  So we decided to include 
 
22  arsine under the values for inorganic arsenic, because we 
 
23  felt those would be sufficiently protective als o of arsine 
 
24  exposure.  So that's another wrinkle in this pa rticular 
 
25  assessment. 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                            135 
 
 1           Finally on this overview slide, despit e the fact 
 
 2  that we're using critical studies in susceptibl e age 
 
 3  groups, we're also adopting a cumulative UFH of  30 to 
 
 4  account for kinetic and dynamic uncertainties.  There's 
 
 5  been an awful lot of research on arsenic.  Rece ntly you 
 
 6  can hardly go through a week without finding a new paper 
 
 7  in this area.  And we feel there's still a subs tantial 
 
 8  uncertainty with respect to mode of action for individual 
 
 9  non-cancer endpoints and even the metabolism, p articularly 
 
10  polynucleotide -- or polymorphisms for arsenic metabolism 
 
11  genes in particular. 
 
12                            --o0o-- 
 
13           OEHHA STAFF TOXICOLOGIST BROWN:  Now, the 
 
14  inorganic and 8-hour chronic RELs.  The critica l study 
 
15  that we selected is Wasserman, et al., from 200 4.  This is 
 
16  arsenic exposure by the drinking water route.  201 
 
17  children -- 10-year old children were studied.  And they 
 
18  reported a decreasing intellectual function ver sus arsenic 
 
19  concentration in water.  And this particular da ta set 
 
20  could be fit to a quadratic regression.  And I derived a 
 
21  slope off that regression of minus .43 points p er 
 
22  microgram per liter. 
 
23                            --o0o-- 
 
24           OEHHA STAFF TOXICOLOGIST BROWN:  I use d that 
 
25  slope to estimate a particular value of 2.27 Mi crograms of 
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 1  arsenic per liter, or one point decrement.  And  at one 
 
 2  liter a day, this is also 2.27 micrograms of ar senic per 
 
 3  day. 
 
 4           And then I converted that to an inhala tion-based 
 
 5  value, assuming 9.9 cubic meters per day inhala tion rate, 
 
 6  a 50 percent absorption by the inhalation route  for 
 
 7  arsenic.  And -- 
 
 8           PANEL MEMBER FRIEDMAN:  May I interrup t with a 
 
 9  question? 
 
10           OEHHA STAFF TOXICOLOGIST BROWN:  Sure.  
 
11           PANEL MEMBER FRIEDMAN:  On the previou s slide 
 
12  where you have the decreasing intellectual func tion, minus 
 
13  0.443 points per microgram, you have R squared equals 1.0. 
 
14  I've never seen an R squared like that.  Are yo u saying 
 
15  that things fit perfectly on that regression li ne? 
 
16           OEHHA STAFF TOXICOLOGIST BROWN:  That' s exactly 
 
17  what I'm saying. 
 
18           PANEL MEMBER FRIEDMAN:  Wow.  Okay.  I  just had 
 
19  never seen that before. 
 
20           OEHHA STAFF TOXICOLOGIST BROWN:  We're  using a UF 
 
21  of 30 here.  It's 3 -- 
 
22           CHAIRPERSON FROINES:  The one liter pe r day? 
 
23           OEHHA STAFF TOXICOLOGIST BROWN:  Yes, one liter 
 
24  per day in children. 
 
25           CHAIRPERSON FROINES:  Oh, in children.  
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 1           OEHHA STAFF TOXICOLOGIST BROWN:  And i f you look 
 
 2  at the document, we have some different values in there, 
 
 3  slightly higher for children -- drinking water in 
 
 4  California children.  But this is sort of a def ault, and 
 
 5  we thought it would probably be better -- it's probably 
 
 6  actually more health protective to stick with t he one 
 
 7  liter per day per children in this particular a ge group. 
 
 8           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 9  CHIEF SALMON:  The children in question are 10- year old 
 
10  children? 
 
11           OEHHA STAFF TOXICOLOGIST BROWN:  Yeah,  they're 
 
12  10-year old children.  They're in Bangladesh ob viously, 
 
13  and it's pretty hot there. 
 
14           As I said, we're using UF age of 30.  It's 3 for 
 
15  pharmacodynamic and 10 for pharmacokinetic diff erences. 
 
16  And we could calculate the cREL based on this p articular 
 
17  study by dividing the 2.27 per day by 9.9 cubic  meters per 
 
18  day, 30 for UF and .5 for absorption. 
 
19           Now the absorption figure of 50 percen t is a 
 
20  default.  But actually there's some data to sup port this. 
 
21  In children, we looked at the ICRP, a lung mode l for 
 
22  children for reparable particles.  And they giv e values 
 
23  depending on inhalation rate of 42 to 52 percen t deposited 
 
24  for reparable particles.  And there's also a st udy cited 
 
25  in the document by Votter, et al., on occupatio nal 
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 1  exposure, where she looked at urinary excretion  and 
 
 2  calculated a value of 42 percent excreted.   An d that 
 
 3  similarly was absorbed through the inhalation p athway. 
 
 4           I estimated 52 percent by my own calcu lations on 
 
 5  her data set.  So, you know, 42 to 54 percent, the 50 
 
 6  percent default that we think is reasonable. 
 
 7                            --o0o-- 
 
 8           OEHHA STAFF TOXICOLOGIST BROWN:  Now, there's 
 
 9  also a key supporting study here, Tsai, et al.,  2003.  And 
 
10  these are different endpoints but related.  A s tudy of 
 
11  cognitive development in 49 13-year old childre n, also 
 
12  exposed to arsenic through drink water root. 
 
13           They did four developmental tests.  Th ese are 
 
14  computer-based studies based on how long they c ould study 
 
15  the children.  These were school children they were 
 
16  looking at.  Now, there were three groups ident ified less 
 
17  than .15 parts per billion, arsenic and water a s a 
 
18  control, 131 and 185 as the two dose groups.  A nd they 
 
19  found significant dose responses on three of th e four 
 
20  tests - the continuous performance test, the pa ttern 
 
21  memory test, and the switching attention test.  The most 
 
22  sensitive of these was the switching attention.   And we 
 
23  were able to analyze the data and getting bench mark dose 
 
24  at the 5 percent level of 19.7 parts per billio n.  Or if 
 
25  you looked at it in terms of cumulative arsenic  intake 
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 1  over the approximately 10 to 11 years of exposu re, that is 
 
 2  25.4 milligrams for cumulative intake of arseni c. 
 
 3           So if we base a calculation on the ten  years 
 
 4  intake, assuming one liter a day, ten cubic met ers a day, 
 
 5  50 percent absorption, 30 UF, we can also calcu late a 
 
 6  comparable cREL of .046 micrograms per cubic me ter, or .05 
 
 7  rounded. 
 
 8                            --o0o-- 
 
 9           OEHHA STAFF TOXICOLOGIST BROWN:  Some of the 
 
10  issues raised in the comments that we received:   Andy's 
 
11  already mentioned the UFH.  And people thought that for 
 
12  arsenic probably 10 was sufficient.  And I thin k again we 
 
13  believe there still are outstanding uncertainti es of 
 
14  absorption, distribution, metabolism, and excre tion of 
 
15  arsenic in children that justifies the use of a  higher 
 
16  value for the kinetic subcomponent of UFH.  And  we think 
 
17  10 is the value to use here. 
 
18           A number of studies indicate human var iability in 
 
19  arsenic toxicity is related to genetic polymorp hism, some 
 
20  arsenic metabolism genes, and more data is need ed. 
 
21  There's actually a study cited in the document.   And 
 
22  these -- well, that for one of these enzymes, t hey found a 
 
23  substantial difference in different groups of c hildren in 
 
24  Mexico.  And there are other studies, not in ch ildren but 
 
25  in adults, indicating polymorphisms essentially  broadening 
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 1  the range of human sensitivity to arsenic metab olism, 
 
 2  essentially affecting the methylation capacity,  which 
 
 3  seems to be related to some of the endpoints, a lthough not 
 
 4  specifically the endpoint we're studying here.  We don't 
 
 5  have data for that yet. 
 
 6                            --o0o-- 
 
 7           OEHHA STAFF TOXICOLOGIST BROWN:  Anoth er comment 
 
 8  we received was that the key studies for the 8- hour and 
 
 9  the cREL are based on drinking water studies an d not 
 
10  inhalation. 
 
11           Well, inorganic arsenic is known to ac t similarly 
 
12  by the oral or inhalation exposure.  An example  is lung 
 
13  cancer, which is caused by both inhalation and ingestion 
 
14  of inorganic arsenic. 
 
15           We believe oral studies are relevant, and we have 
 
16  no suitable inhalation study for a quantitative  analysis 
 
17  of these neural developmental endpoints. 
 
18           Inhalation of our airborne arsenic is probably 
 
19  going to occur in a particulate form.  And it's  always 
 
20  going to involve some swallowing of these parti cles 
 
21  through mechanical removal into the upper airwa ys and then 
 
22  swallowing.  So there's going to be some oral c omponent 
 
23  even to inhalation of airborne arsenic particle s. 
 
24                            --o0o-- 
 
25           OEHHA STAFF TOXICOLOGIST BROWN:  Anoth er comment. 
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 1  Why was the Wasserman study used when others ga ve higher 
 
 2  values. 
 
 3           Well, the Wasserman study gives a valu e of .015 
 
 4  micrograms per cubic meter.  And it's supported  by the 
 
 5  Tsai study, as we said, a .046.  That's a diffe rence of 
 
 6  threefold.  And we felt that rather than derive  a mean of 
 
 7  two or more studies, we chose to use the most h ealth 
 
 8  protective study of the most serious and advers e effects 
 
 9  seen in children. 
 
10           You know, on occasion we have used mea ns in the 
 
11  past.  But there are four things that we though t were 
 
12  comparable.  And, you know, currently I think m ore 
 
13  recently we've tried to focus on the most sensi tive -- 
 
14           CHAIRPERSON FROINES:  Can I ask you a question, 
 
15  Joe? 
 
16           OEHHA STAFF TOXICOLOGIST BROWN:  Sure.  
 
17           CHAIRPERSON FROINES:  Going back to th is issue of 
 
18  oral versus inhalation.  Are there any studies in the 
 
19  literature that looked at the relative systemic  uptake of 
 
20  inhalation versus oral ingestion? 
 
21           OEHHA STAFF TOXICOLOGIST BROWN:  Well,  I 
 
22  mentioned the study with water, which was in sm elter 
 
23  workers.  And they calculated the value -- or e stimated 
 
24  value at 42 percent.  Higher values are seen by  the oral 
 
25  route.  We generally assume complete absorption  of -- 
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 1           CHAIRPERSON FROINES:  I can't hear you . 
 
 2           OEHHA STAFF TOXICOLOGIST BROWN:  I sai d we 
 
 3  generally assume complete absorption of oral in organic 
 
 4  arsenic.  In animals it's -- I think it's well over 70 
 
 5  percent, depending upon the form and, you know,  what it's 
 
 6  given with. 
 
 7           Certainly there would be less taken up  by the 
 
 8  inhalation route than the oral route.  The ques tion is, 
 
 9  how much less?  You know, our defaults are 50 a nd 100 
 
10  percent respectively according to inhalation an d oral. 
 
11           Does that answer your question? 
 
12           You know, the data is not that great.  I mean, as 
 
13  I said -- and I made my own estimate on Fawer's  data.  I 
 
14  took four of her subjects and assumed ten cubic  meters per 
 
15  day during the workday, one liter per day of ur inary 
 
16  excretion, and I got 52 percent on four subject s.  This 
 
17  was their -- she followed the workers through t he week, 
 
18  measured airborne arsenic.  It wasn't specified  as to 
 
19  particle distribution, so we don't know about t hat.  But 
 
20  we know it was in the air, it was measured.  An d she 
 
21  followed it the year and it was more or less st udy, study, 
 
22  looking at the grass -- over the week.  So she was more or 
 
23  less a sort of study, study situation where the y were 
 
24  breathing it in every day and it was coming out  every day 
 
25  in the urine. 
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 1           So those are the -- 
 
 2           CHAIRPERSON FROINES:  She's a good sci entist.  So 
 
 3  it's -- 
 
 4           OEHHA STAFF TOXICOLOGIST BROWN:  It wo uld be 
 
 5  great to have more data.  But, you know, it's d ifficult to 
 
 6  get volunteers to take this stuff. 
 
 7           Okay.  We had another comment here. 
 
 8           You know, comparing our values with ot her values, 
 
 9  that the Netherlands' Public Health & Environme nt, they 
 
10  developed a level, a tolerable concentration in  air of one 
 
11  microgram per cubic meter for cancer and non-ca ncer 
 
12  effects.  And this was, as the commenter said, nearly two 
 
13  orders of magnitude higher than our value. 
 
14           And I guess -- you know, I guess we wo uld say we 
 
15  just don't agree with -- I don't know how old t his 
 
16  particular assessment is anyway.  But I think i n our view 
 
17  the risks of arsenic exposure have been histori cally 
 
18  underestimated for both cancer and non-cancer e ndpoints; 
 
19  one reason being the lack of suitable animal mo dels for 
 
20  arsenic-related disease. 
 
21           I don't think EPA has a comparable val ue for 
 
22  non-cancer for arsenic. 
 
23           CHAIRPERSON FROINES:  Well, OSHA stand ard is ten 
 
24  micrograms per cubic meter. 
 
25           OEHHA STAFF TOXICOLOGIST BROWN:  It's difficult 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                            144 
 
 1  to say.  You know, there's so much new stuff co ming out on 
 
 2  arsenic.  As I said before, it's like a growth industry, 
 
 3  arsenic research, right now.  And, you know, I' ve got a 
 
 4  database of over 1400 articles on my computer a t home. 
 
 5           CHAIRPERSON FROINES:  I was at a meeti ng last 
 
 6  week with Allen Smith, and he has all sorts of work coming 
 
 7  out.  And there's a very good review of arsenic  toxicology 
 
 8  and -- by a fella named Yoshito Kumigai, who wr ote a 
 
 9  review in the annual review of -- is it Pharmac ology and 
 
10  Tox -- it's Toxicology and Pharmacology -- in t he last 
 
11  couple years.  You might not have found it.  It 's quite 
 
12  good. 
 
13           OEHHA STAFF TOXICOLOGIST BROWN:  I'm u pdating my 
 
14  database all the time.  But it's possible I mis sed 
 
15  something.  People are sending me things all th e time, but 
 
16  I catch some, I miss others. 
 
17           That's the final slide I have.  I didn 't want to 
 
18  overdo this.  The document is quite lengthy.  I  basically 
 
19  wanted to hit the highlights of this. 
 
20           And we took comments from Gary Friedma n and 
 
21  adopted most of his suggestions and responded p oint by 
 
22  point.  So I think you got that to -- 
 
23           PANEL MEMBER FRIEDMAN:  I didn't see t he response 
 
24  point by point.  You're just saying that it's j ust in the 
 
25  document? 
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 1           OEHHA STAFF TOXICOLOGIST BROWN:  No.  I 
 
 2  actually -- I don't know why you didn't receive  it. 
 
 3           PANEL MEMBER FRIEDMAN:  I never got it . 
 
 4           OEHHA STAFF TOXICOLOGIST BROWN:  I ass ume -- I 
 
 5  made point-by-point responses and I passed them  up the 
 
 6  line. 
 
 7           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 8  CHIEF SALMON:  I'll have to check on that.  I t hought we 
 
 9  sent those. 
 
10           PANEL MEMBER FRIEDMAN:  Well, this doc ument that 
 
11  we received on April 2008 with I guess is a mod ified -- is 
 
12  this your final report, this report? 
 
13           OEHHA STAFF TOXICOLOGIST BROWN:  Not n ecessarily 
 
14  final.  But it should include responses I made to your 
 
15  comments and any others I received that -- 
 
16           PANEL MEMBER FRIEDMAN:  Oh, okay.  So that's the 
 
17  next thing I should be reviewing? 
 
18           OEHHA STAFF TOXICOLOGIST BROWN:  Yeah,  you should 
 
19  take a look at that.  And also you should get m y 
 
20  point-by-point responses to your comments.  But  I did go 
 
21  through them.  I spent a lot of time answering them. 
 
22           PANEL MEMBER FRIEDMAN:  One thing I ju st today 
 
23  was flipping through looking for my suggestion that there 
 
24  be a glossary of all these abbreviations.  Did that ever 
 
25  show up in anything -- 
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 1           OEHHA STAFF TOXICOLOGIST BROWN:  That' s in the 
 
 2  appendix. 
 
 3           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 4  MARTY:  We have a glossary in the appendix. 
 
 5           OEHHA STAFF TOXICOLOGIST BROWN:  One o f the 
 
 6  answers was that you should look at the appendi x because 
 
 7  that's our glossary.  But we did go through and  add more 
 
 8  explanations and tried to dejargonize as much a s possible. 
 
 9           PANEL MEMBER FRIEDMAN:  Oh, thank you.  
 
10           OEHHA STAFF TOXICOLOGIST BROWN:  So th at was 
 
11  done. 
 
12           PANEL MEMBER FRIEDMAN:  Overall I thou ght it was, 
 
13  you know, a well done report.  But most of my c oncerns 
 
14  were about clarification and what critiques of some of the 
 
15  studies quoted as to whether, you know, you -- 
 
16           OEHHA STAFF TOXICOLOGIST BROWN:  But y ou had a 
 
17  couple of numerical comments in there which I r esponded 
 
18  to. 
 
19           PANEL MEMBER FRIEDMAN:  Oh, good. 
 
20           OEHHA STAFF TOXICOLOGIST BROWN:  So yo u'll need 
 
21  to look at those.  But I also clarified one in the text. 
 
22  So as you go through the -- as you go through t hat, you 
 
23  shouldn't see the same sort of questions jumpin g up at you 
 
24  because I actually did make an effort to respon d to your 
 
25  questions. 
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 1           PANEL MEMBER FRIEDMAN:  Okay.  And, An dy, will 
 
 2  you forward to me the responses? 
 
 3           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 4  CHIEF SALMON:  Sure. 
 
 5           CHAIRPERSON FROINES:  So, Melanie, did  -- I don't 
 
 6  want to take up more than a minute or two on th is.  But if 
 
 7  I remember correctly, the cancer number is .007  parts per 
 
 8  billion, and this is clearly quite different.  So that in 
 
 9  terms of looking at arsenic, what's the sort of  
 
10  relationship between that very, very conservati ve value 
 
11  for cancer relative to the non-cancer RELs? 
 
12           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
13  MARTY:  Well, I think it -- 
 
14           CHAIRPERSON FROINES:  I'm not sure the  question 
 
15  I'm asking -- 
 
16           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
17  MARTY:  Well, when somebody does a risk assessm ent of a 
 
18  source of arsenic, they're going to have to loo k at both 
 
19  non-cancer and cancer.  So they would use the u niversal 
 
20  factor for arsenic.  And we will actually talk a little 
 
21  bit about arsenic in our upcoming revision of t he cancer 
 
22  risk methodology, because it's an example where  recent 
 
23  data from Allen Smith actually shows that in ut ero, in 
 
24  early childhood exposure results in higher rela tive risks 
 
25  for lung cancer in actually relatively young ad ults.  So 
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 1  it's a great example of a chemical that's a car cinogen, 
 
 2  and the carcinogenicity -- the carcinogenic pot ency is 
 
 3  worse from early life exposure. 
 
 4           PANEL MEMBER BLANC:  Can you clarify a gain for 
 
 5  the key dose response that you used, which was the drop-in 
 
 6  IQ per water concentration?  Can you go back to  what the 
 
 7  water concentration was. 
 
 8           OEHHA STAFF TOXICOLOGIST BROWN:  2.27 micrograms 
 
 9  of arsenic per liter. 
 
10           PANEL MEMBER BLANC:  Would lead to a - - 
 
11           OEHHA STAFF TOXICOLOGIST BROWN:  -- to  a 
 
12  decrement of one point. 
 
13           PANEL MEMBER BLANC:  So one thing you might want 
 
14  to do by analogy -- going to your study of lung  function 
 
15  decrement that's on page 24.  You show that the re is a 45 
 
16  ML decrement per 100 micrograms per liter or a 4.5 ML per 
 
17  10 or a 1 ML for 2.3 or something.  So -- 
 
18           OEHHA STAFF TOXICOLOGIST BROWN:  And w hat are you 
 
19  driving at?  What's the point of comparing -- 
 
20           PANEL MEMBER BLANC:  Well, you're sayi ng that 
 
21  there is this -- I would say that there's a sup portive 
 
22  similar health effect to the similar dose respo nse.  I 
 
23  mean I don't know what -- I suppose I'd rather lose an ML 
 
24  of lung function -- 
 
25           OEHHA STAFF TOXICOLOGIST BROWN:  It's hard to 
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 1  look at a one point loss in a small study.  But  if you 
 
 2  look at a population, a one point loss could be  
 
 3  significant. 
 
 4           PANEL MEMBER BLANC:  Well, If you look  at a 
 
 5  population of 1 ML loss per year -- I mean I do n't know 
 
 6  what it would be, you know, but -- 
 
 7           OEHHA STAFF TOXICOLOGIST BROWN:  Yeah,  that's an 
 
 8  interesting point.  I'll have to look at the --  
 
 9           PANEL MEMBER BLANC:  So that's just a -- I 
 
10  mean just -- in fact, it's not -- one from an o ccupational 
 
11  point of view wouldn't have thought that centra l nervous 
 
12  system toxicity would necessarily have been you r target 
 
13  organ of toxicity -- your non-cancer target org an of 
 
14  toxicity for arsenic.  So I think it would be n ice to back 
 
15  it up with something else. 
 
16           I'm quite confused as to why section 6 .2.3 
 
17  is -- what it is, where it is.  Can you explain  that? 
 
18           On page 27, lung effects.  I wonder if  this was 
 
19  left over from something else. 
 
20           OEHHA STAFF TOXICOLOGIST BROWN:  You k now, the 
 
21  document was rearranged a few times and -- if y ou have a 
 
22  suggestion -- 
 
23           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
24  MARTY:  It's because it's in infants and childr en. 
 
25           PANEL MEMBER BLANC:  But this is studi es of 
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 1  adults and cancer risk and mortality.  I mean - - 
 
 2           OEHHA STAFF TOXICOLOGIST BROWN:  Lung effects 
 
 3  and -- 
 
 4           PANEL MEMBER BLANC:  And it's cancer a nd it's -- 
 
 5           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 6  MARTY:  I don't know what you guys are looking at.  The 
 
 7  one I'm looking at it says chronic toxicity, in fants and 
 
 8  children, 6.2 and 6. -- 
 
 9           PANEL MEMBER BLANC:  Yeah, I know.  An d then in 
 
10  that if you go to page 27, the section on lung effects -- 
 
11           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
12  MARTY:  Oh, that's a good style.  Allen Smith t alks about 
 
13  bronchiectasis as well as lung cancer.  So did we not put 
 
14  the bronchiectasis in here? 
 
15           PANEL MEMBER BLANC:  No, bronchi -- an d that was 
 
16  going to be another point -- is I didn't see th e 
 
17  bronchiectasis studies.  Maybe I missed it. 
 
18           Oh, there's the bronchiectasis.  And t hat wasn't 
 
19  a childhood effect. 
 
20           CHAIRPERSON FROINES:  It's on page 28.  
 
21           PANEL MEMBER BLANC:  That was an adult 's, wasn't 
 
22  it 
 
23           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
24  MARTY:  Well, yeah, the bronchi -- well, actual ly what 
 
25  they did was look at -- they were able to separ ate out 
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 1  people who had been exposed to very high amount s in utero 
 
 2  in early childhood from those who were not expo sed to 
 
 3  those same high amounts and looked at the risk of 
 
 4  bronchiectasis in young adults. 
 
 5           PANEL MEMBER BLANC:  But they both had  it. 
 
 6           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 7  MARTY:  Well, the in utero and early childhood exposures 
 
 8  had higher SMRs for bronchiectasis than the -- if that 
 
 9  exposure had not occurred. 
 
10           PANEL MEMBER BLANC:  I see. 
 
11           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
12  MARTY:  So it was sort of -- he was looking at the period 
 
13  of exposure.  Because they had very high concen trations of 
 
14  arsenic in their drinking water and then they a ctually did 
 
15  something about it and it dropped. 
 
16           PANEL MEMBER BLANC:  This is the chili  thing. 
 
17  But then what about the -- but he's also co-pub lished on 
 
18  bronchiectasis from Bangladesh.  So then at lea st that 
 
19  should have been in the other section on lung d isease. 
 
20  And I don't see why the lung cancer part that p recedes it 
 
21  is so relevant then. 
 
22           OEHHA STAFF TOXICOLOGIST BROWN:  Well,  only 
 
23  because it was part of the same study, think --  
 
24           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
25  MARTY:  Yeah, it was part -- I mean we can, you  know, 
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 1  de-emphasize that. 
 
 2           OEHHA STAFF TOXICOLOGIST BROWN:  If yo u'd just 
 
 3  match it, it would seem like it's coming out of  blue. 
 
 4  It's sort of an introduction to -- 
 
 5           PANEL MEMBER BLANC:  All I did was I r ead it. 
 
 6           OEHHA STAFF TOXICOLOGIST BROWN:  Okay.   So we 
 
 7  need to think about -- 
 
 8           PANEL MEMBER BLANC:  And I think that the first 
 
 9  author on the Bangladesh bronchiectasis was Ste inmass. 
 
10           I mean you should ask Craig.  Has Crai g looked at 
 
11  this section for you? 
 
12           OEHHA STAFF TOXICOLOGIST BROWN:  I don 't know. 
 
13           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
14  MARTY:  Well, we sent it to his branch.  Whethe r they 
 
15  asked Craig to look at it or not, I don't know.   But he 
 
16  can ask him to look at it. 
 
17           OEHHA STAFF TOXICOLOGIST BROWN:  It mi ght be 
 
18  bureaucratically impossible. 
 
19           OEHHA DEPUTY DIRECTOR ALEXEEFF:  We ca n have him 
 
20  look at it. 
 
21           OEHHA STAFF TOXICOLOGIST BROWN:  I kno w he's 
 
22  sympathetic to it. 
 
23           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
24  MARTY:  Okay.  I know that there are some new s tudies 
 
25  poised to come out in animals, looking at lung development 
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 1  and arsenic exposure.  So if it comes out soon enough, 
 
 2  we'll add that too. 
 
 3           OEHHA STAFF TOXICOLOGIST BROWN:  That' s almost 
 
 4  like a moving target. 
 
 5           PANEL MEMBER BLANC:  No, I know.  But this other 
 
 6  thing I mean you could do right away in terms o f just the 
 
 7  lung that -- 
 
 8           OEHHA STAFF TOXICOLOGIST BROWN:  If it 's already 
 
 9  out there, we can look at it and do it. 
 
10           PANEL MEMBER BLANC:  Yeah. 
 
11           PANEL MEMBER GLANTZ:  Are we going to do mercury 
 
12  now? 
 
13           CHAIRPERSON FROINES:  Unless there are  other 
 
14  questions on arsenic. 
 
15           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
16  MARTY:  Okay.  If the Panel's ready, we can mov e on to 
 
17  mercury.  And we thought we would do mercury to day because 
 
18  Dr. Byus was the lead.  So if that makes sense.  
 
19           PANEL MEMBER BYUS:  As long as we get Dr. Byus on 
 
20  his airplane. 
 
21           (Laughter.) 
 
22           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
23  MARTY:  That would leave acrolein, formaldehyde  and 
 
24  manganese for the next meeting. 
 
25           CHAIRPERSON FROINES:  We've got about 20 minutes. 
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 1           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 2  MARTY:  Twenty minutes.  Okay. 
 
 3           OEHHA STAFF TOXICOLOGIST WINDER:  Okay .  I'm 
 
 4  Bruce Winder with OEHHA. 
 
 5           Again, I'll present the overview slide s here. 
 
 6           (Thereupon an overhead presentation wa s 
 
 7           Presented as follows.) 
 
 8           OEHHA STAFF TOXICOLOGIST WINDER:  The acute REL 
 
 9  for the mercury study was based on central nerv ous system 
 
10  disturbances in pups of rats that were exposed during 
 
11  pregnancy.  The 8-hour REL is -- and that acute  REL is .6 
 
12  micrograms per meter cubed.  The 8-hour REL is .06 
 
13  micrograms.  And the chronic REL is .03.  Now, both the 
 
14  8-hour and the chronic RELs are based on neurot oxicity in 
 
15  adult humans. 
 
16                            --o0o-- 
 
17           OEHHA STAFF TOXICOLOGIST WINDER:  The acute REL 
 
18  is an animal study.  I could find no acute stud ies in 
 
19  humans. 
 
20           In this case, as I mentioned, the rats  were 
 
21  exposed through the mother in utero.  And this was to a 
 
22  mercury vapor level of 1.8 mg per meter cubed f or one or 
 
23  three hours per day during gestation days 11 th rough 14 
 
24  and 17 through 20. 
 
25           Then the endpoint here are neurobehavi or in the 
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 1  pups, measured at 3 months and again at 14 mont hs.  And 
 
 2  they're looking at things like general locomoti on, 
 
 3  rearing, total activity, performance in a swim maze, this 
 
 4  sort of thing. 
 
 5           Now, this study used basically just th e two 
 
 6  levels, 1.8 mg either one hour per day or three  hours per 
 
 7  day.  So LOAEL study is the 1.8.  And for this conversion 
 
 8  from the LOAEL to the NOAEL we used the UFL of 10 as being 
 
 9  a severe endpoint. 
 
10           We also included an interspecies toxic okinetic 
 
11  factor of square root of 10 for individual vari ability. 
 
12  This is for the toxicokinetic effects. 
 
13           However, for the toxicodynamic effects  we're 
 
14  using the larger UF of 10.  The idea here is th is 
 
15  addresses the greater susceptibility of humans during 
 
16  development to the neurotox.  And this 10 is al so 
 
17  supported by some data comparing rats, mice, an d humans in 
 
18  terms of -- this is in vitro study -- looking a t the 
 
19  susceptibility of these cells to mercury exposu re.  In 
 
20  this case humans tended to be about tenfold mor e 
 
21  susceptible. 
 
22                            --o0o-- 
 
23           OEHHA STAFF TOXICOLOGIST WINDER:  Now,  here again 
 
24  we have the intraspecies toxicokinetic factor o f the 
 
25  square root of 10, because the study was perfor med in 
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 1  young animals.  So we figured, well, we don't n eed the 
 
 2  adult to young conversion. 
 
 3           Similarly for the toxicodynamic effect  we're 
 
 4  using the square root of 10.  This gives us a t otal 
 
 5  cumulative UF of 3,000, which put it right at t hat limit 
 
 6  that we were thinking about.  And then the resu lt in the 
 
 7  acute REL is .6 micrograms per meter cubed, or .07 parts 
 
 8  per billion. 
 
 9                            --o0o-- 
 
10           OEHHA STAFF TOXICOLOGIST WINDER:  Now,  for the 
 
11  8-hour and the chronic studies, these RELs are based on 
 
12  several studies out of Piikivi's lab.  This is an 
 
13  occupational study, again looking at neurotoxic ity in 
 
14  adult males.  This includes everything from sle eplessness 
 
15  to memory problems, et cetera. 
 
16           Now, the LOAEL for this study was 25 m icrograms 
 
17  per meter cubed.  And, again, because of the se verity of 
 
18  this endpoint, we use a LOAEL to NOAEL conversi on of 10. 
 
19  And we're adjusting the time for exposure here,  the 25 
 
20  micrograms per meter cubed by the days per week  for a 
 
21  seven-day week.  Gives us a time adjusted expos ure about 
 
22  18 micrograms per meter cubed. 
 
23           Now, part of our thinking here is that  with 
 
24  mercury the clearance of mercury from the body is pretty 
 
25  negligible day to day.  So we expected there's -- where 
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 1  it's chronic or 8-hour study there would be ver y little 
 
 2  clearance here. 
 
 3                            --o0o-- 
 
 4           OEHHA STAFF TOXICOLOGIST WINDER:  Now,  we use an 
 
 5  interspecies uncertainty factor of 1 since this  is a human 
 
 6  study.  The toxicokinetic intraspecies, this is  square 
 
 7  root of 10.  We don't expect a substantial diff erence 
 
 8  among individuals there. 
 
 9           But the toxicodynamic effect we go for  the full 
 
10  10 because again we're expecting a higher level  of 
 
11  susceptibility for neurodevelopmental exposures . 
 
12           So for our 8-hour study, a cumulative UF of 300, 
 
13  for an 8-hour REL of .06 micrograms per meter c ubed 
 
14                            --o0o-- 
 
15           OEHHA STAFF TOXICOLOGIST WINDER:  So s ame set of 
 
16  studies when it's applied for the chronic REL.  Again, the 
 
17  same neurotoxicity endpoint.  LOAEL is the same . 
 
18           And the time adjustment here involves this 
 
19  breathing rate that was introduced to some of t he others 
 
20  of 10 cubic meters during a workday for a full day. 
 
21           So this gives us an adjusted value of 9 
 
22  micrograms per meter cubed. 
 
23                            --o0o-- 
 
24           OEHHA STAFF TOXICOLOGIST WINDER:  Agai n, it's an 
 
25  interspecies.  You have 1 because it's a UF stu dy. 
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 1  Toxicokinetic effects, again square root of 10 and 
 
 2  toxicodynamics 10 again for the greater newer 
 
 3  developmental susceptibility. 
 
 4           So our -- it says 8-hour.  But that sh ould say 
 
 5  chronic REL is .03. 
 
 6                            --o0o-- 
 
 7           OEHHA STAFF TOXICOLOGIST WINDER:  Now,  some of 
 
 8  questions -- or some of the issues that were ra ised with 
 
 9  this in the comments, there was some concern th at the 
 
10  uncertainty factors that we applied didn't adeq uately 
 
11  address the developmental data gaps.  And they' re 
 
12  suggesting that we either add a data gap uncert ainty 
 
13  factor and/or toxicodynamic UF of 10.  Well, no w, in fact 
 
14  we did use a UF of 10 for our intraspecies toxi codynamic 
 
15  factor with this sort of thing in mind. 
 
16           So, again, we take that as addressing the issues 
 
17  of this uncertainty with respect to neuro devel opment. 
 
18           The acute REL was a developmental toxi city in 
 
19  rats, so there was no increased UF for that one , because 
 
20  these after all are developmental study. 
 
21           Neurotoxicity of elemental mercury we think is 
 
22  approximately equivalent to that of methyl merc ury with 
 
23  respect to age-related differences in terms of 
 
24  susceptibility.  And now there are likely diffe rences in 
 
25  terms of toxicokinetics.  But given what we exp ect to be 
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 1  the similarity between both elemental and methy l mercury 
 
 2  effects, we didn't think an additional database  deficiency 
 
 3  factor was necessary 
 
 4                            --o0o-- 
 
 5           PANEL MEMBER BLANC:  I'm sorry, if I c aught that 
 
 6  correctly.  So what you're saying is that the m ethyl 
 
 7  mercury database, which is more robust, suggest s that 
 
 8  developing -- that the developing human or deve loping 
 
 9  mammals are three times as sensitive as adult 
 
10  experimentally exposed?  Is that what you're sa ying? 
 
11           OEHHA STAFF TOXICOLOGIST WINDER:  I th ink that's 
 
12  a fair assertion, yes.  And that based on the s imilarity 
 
13  between the two, using that methyl mercury, the  database, 
 
14  you'd say that we expect in this circumstance t o have a 
 
15  similar kind of -- 
 
16           PANEL MEMBER BLANC:  Is that what the data from 
 
17  Minamata suggests in terms of human methyl merc ury?  I 
 
18  would have characterized the gap as being more than 
 
19  threefold. 
 
20           OEHHA STAFF TOXICOLOGIST WINDER:  Yeah , that's a 
 
21  point.  I would guess somewhere in the neighbor hood of 3 
 
22  to 10. 
 
23           PANEL MEMBER BLANC:  Well, 3 to 10 is not 3. 
 
24           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
25  MARTY:  Except for when we use a 10 on the chro nic.  We 
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 1  use a 10 for intraspecies toxicodynamics on the  chronic. 
 
 2           PANEL MEMBER BLANC:  I thought you use d human 
 
 3  data for the chronic, not animal data. 
 
 4           OEHHA STAFF TOXICOLOGIST WINDER:  That 's true. 
 
 5           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
 6  MARTY:  Yes, adult human data.  So we did -- I' m just 
 
 7  responding to your thinking about what the diff erence in 
 
 8  toxicity was if there was congenital Minamata v ersus what 
 
 9  happened to the adults in that setting. 
 
10           PANEL MEMBER BLANC:  Yeah. 
 
11           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
12  MARTY:  Yeah.  So, you know, the factor we used  here 
 
13  was -- 
 
14           PANEL MEMBER BLANC:  Not for the acute .  I'm 
 
15  talking about neurologic effects generically.  It's a 
 
16  neurologic endpoint if you're using for everyth ing, right? 
 
17           OEHHA STAFF TOXICOLOGIST WINDER:  That 's right. 
 
18           PANEL MEMBER BLANC:  You've got a neur ologic 
 
19  effect for the chronic.  You're using chloralka li worker 
 
20  data from Finland. 
 
21           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
22  MARTY:  Right. 
 
23           PANEL MEMBER BLANC:  And you're using the square 
 
24  root of 3 and square root of 3 for the pharmaco dynamic and 
 
25  pharmacokinetic adjustments. 
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 1           OEHHA STAFF TOXICOLOGIST WINDER:  Now,  you're 
 
 2  talking about for the acute? 
 
 3           PANEL MEMBER BLANC:  No, the chronic. 
 
 4           OEHHA STAFF TOXICOLOGIST WINDER:  For the 
 
 5  chronic.  Okay. 
 
 6           PANEL MEMBER BLANC:  Craig, am I on ta rget with 
 
 7  this? 
 
 8           PANEL MEMBER BYUS:  I think so. 
 
 9           OEHHA STAFF TOXICOLOGIST WINDER:  We'v e got the 
 
10  square root of 10 for the toxicokinetic -- a fu ll 10 for 
 
11  the toxicokinetic. 
 
12           PANEL MEMBER BLANC:  You are using for  the 
 
13  chronic? 
 
14           OEHHA STAFF TOXICOLOGIST WINDER:  Yes.  
 
15           PANEL MEMBER BLANC:  Okay, good. 
 
16           Okay.  I missed that.  Sorry. 
 
17           So you're assuming that the 10 -- but then let me 
 
18  ask the same question.  Does the Minamata data,  for 
 
19  example, say that it's 10 or is it worth more t han 10?  Is 
 
20  it a hundredfold?  What do the data -- 
 
21           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
22  MARTY:  Yeah, I'm not sure we have a good quant itative 
 
23  handle on the Minamata data.  You'd have to hav e pretty 
 
24  good exposure estimates for in utero, perinatal , and 
 
25  adults. 
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 1           OEHHA DEPUTY DIRECTOR ALEXEEFF:  Georg e Alexeeff. 
 
 2           We have looked at the data from -- the re was an 
 
 3  Iraqi poisoning of methyl mercury.  And there's  been 
 
 4  extensive studying of Seychelle Islands and the  Farrell 
 
 5  Islands.  And so we have looked at that.  And U .S. EPA 
 
 6  concluded and we concluded that basically the d ifferential 
 
 7  between adults and children or pregnant women o r fetuses 
 
 8  is threefold based upon looking at those endpoi nts.  And 
 
 9  that's how all of our reference levels are deve loped for 
 
10  like us and U.S. EPA for -- and the Natural Aca demy of 
 
11  Science has also looked at it as well for a fis h 
 
12  consumption of mercury.  That seems to be how - - 
 
13           PANEL MEMBER BLANC:  So, therefore, th e 10 is 
 
14  even conservative because you could have argued  to use 3 
 
15  for the pharmacodynamic? 
 
16           OEHHA STAFF TOXICOLOGIST WINDER:  The methyl 
 
17  mercury is -- here we have a difference in the route of 
 
18  exposure.  And inhalation of developmental merc ury is 
 
19  fairly rapid in efficient uptake compared to in gestion. 
 
20  So that's another reason for considering the 10  versus the 
 
21  3. 
 
22           PANEL MEMBER BLANC:  I just want to ma ke sure I 
 
23  understand what you're doing. 
 
24                            --o0o-- 
 
25           OEHHA STAFF TOXICOLOGIST WINDER:  We a lso had 
 
 
    PETERS SHORTHAND REPORTING CORPORATION  (916) 3 62-2345 



 
 
                                                            163 
 
 1  comments suggesting that our RELs were lower th an 
 
 2  so-called comparable values from ATSDR and U.S.  EPA for MR 
 
 3  RELs, the reference concentrations in the AEGLs . 
 
 4           Well, now AEGLs are values that are de rived for 
 
 5  typically once-in-a-life-time emergency and sho rt-term 
 
 6  exposures.  We're trying to develop RELs here t o protect 
 
 7  health after potentially repeated or long-term exposures. 
 
 8           So these two numbers are really not co mparable 
 
 9  enough designed to treat the same sort or expos ure 
 
10  scenarios. 
 
11           And the MR RELs and the RfCs are also developed 
 
12  without a particular consideration of children or other, 
 
13  you know, specifically susceptible populations.   And these 
 
14  things have been developed and they don't -- th e stories 
 
15  won't reflect their most recent science receivi ng this. 
 
16                            --o0o-- 
 
17           OEHHA STAFF TOXICOLOGIST WINDER:  It's  also 
 
18  mentioned that the acute REL is only two, three fold higher 
 
19  than the U.S. EPA's ATSDR chronic values.  And the 
 
20  commentators expected that our short-term value s would be 
 
21  much higher than the chronic.  Well, what's hap pening here 
 
22  is they're trying to compare our values with wh at the U.S. 
 
23  EPA has derived for their chronic And as we've mentioned 
 
24  previously, it's not appropriate to try and com pare this 
 
25  to AEGLs or RfCs.  However, we agree that you w ould expect 
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 1  the acute exposures to be higher.  And when you  compare 
 
 2  our proposed acute REL, it is twentyfold higher  than the 
 
 3  proposed chronic REL.  So we don't see a confli ct there. 
 
 4                            --o0o-- 
 
 5           OEHHA STAFF TOXICOLOGIST WINDER:  It s ays the 
 
 6  cumulative certainty factor of 300 seems far to o high for 
 
 7  an 8-hour REL since the critical study is in hu mans. 
 
 8           Well, the reason for this is that, as I 
 
 9  mentioned, there's the LOAEL to NOAEL uncertain ty factor 
 
10  of 10 because of the severity of the effect, th e 
 
11  intraspecies toxicokinetic factor of square roo t of 10. 
 
12  This is default for inter-individual variabilit y.  We 
 
13  didn't expect this to be particularly high in t erms of 
 
14  toxicokinetics between adults and -- population s. 
 
15           The intraspecies toxicodynamic factor of 10, this 
 
16  again because of the developmental susceptibili ty.  So 
 
17  when this is all put together, this comes to th e three -- 
 
18  totals. 
 
19           And that's the end of those. 
 
20           CHAIRPERSON FROINES:  Craig, do have a ny 
 
21  comments? 
 
22           PANEL MEMBER BYUS:  I thought it was v ery well 
 
23  written.  I mean really did a nice job pulling all the 
 
24  different data together in a nice easy to, you know, read 
 
25  form.  You laid out your arguments very nicely.   It was 
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 1  nice.  I had a few minor little comments here a nd there. 
 
 2  I'll just -- one of them is, what is the parall elogram 
 
 3  approach to doing -- 
 
 4           OEHHA STAFF TOXICOLOGIST WINDER:  Oh, that -- 
 
 5           PANEL MEMBER BYUS:  On page 14.  Lowen dowski, et 
 
 6  al., used a parallelogram approach to analyze i n vivo/in 
 
 7  vitro data and responses of rats, mice, and hum ans, methyl 
 
 8  mercury.  I have no idea what that is. 
 
 9           OEHHA STAFF TOXICOLOGIST WINDER:  It's  a -- let 
 
10  me see if I can dig out the paper here. 
 
11           It's a method of examining the LOAELs and NOAELs 
 
12  for, in effect -- again, this was done -- this is an in 
 
13  vitro study of human cell, rat cells, mice cell s -- to 
 
14  look at the effect where they're seeing the NOA EL and 
 
15  LOAEL for each of those species.  And they're f inding that 
 
16  the -- for the humans this effect was that it s eemed a 
 
17  tenfold lower approximately than in the rats an d mice. 
 
18           PANEL MEMBER BYUS:  Where does the par allelogram 
 
19  come in? 
 
20           OEHHA STAFF TOXICOLOGIST WINDER:  It's  a way of 
 
21  presenting the data. 
 
22           PANEL MEMBER BYUS:  Okay.  I have a fe w other 
 
23  minor little things like that. 
 
24           AIR TOXICOLOGY AND EPIDEMIOLOGY BRANCH  CHIEF 
 
25  MARTY:  We should explain that better. 
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 1           OEHHA STAFF TOXICOLOGIST WINDER:  Okay .  So 
 
 2  perhaps some explanation of that. 
 
 3           PANEL MEMBER GLANTZ:  That's as oppose d to the 
 
 4  trapezoid. 
 
 5           (Laughter.) 
 
 6           PANEL MEMBER BYUS:  Yeah, that's what I'm 
 
 7  thinking.  There'a a square or the triangle app roach.  I 
 
 8  couldn't understand why it was a parallelogram.  
 
 9           PANEL MEMBER GLANTZ:  At least it wasn 't 
 
10  circular. 
 
11           (Laughter.) 
 
12           PANEL MEMBER BYUS:  Yeah, that's good.  
 
13           PANEL MEMBER BLANC:  So the problem wi th using 
 
14  NHANES data, the mercury values or the equivale nt national 
 
15  data is because you can't tease out what is met hyl mercury 
 
16  versus what is elemental mercury, is that the p roblem with 
 
17  that? 
 
18           OEHHA STAFF TOXICOLOGIST WINDER:  Yeah , I don't 
 
19  think NHANES's going to discriminate the specia tion there. 
 
20           And there's only blood; there isn't bl ood and 
 
21  urine available? 
 
22           OEHHA STAFF TOXICOLOGIST WINDER:  On N HANES' 
 
23  mercury?  I'm not sure about that. 
 
24           There's definitely blood, but I don't know if 
 
25  there's any mercury -- 
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 1           PANEL MEMBER BLANC:  Because isn't one  of them 
 
 2  reflective of inorganic mercury more than -- 
 
 3           OEHHA STAFF TOXICOLOGIST WINDER:  That  I'm not 
 
 4  sure. 
 
 5           OEHHA AIR TOXICOLOGY AND RISK ASSESSME NT SECTION 
 
 6  CHIEF SALMON:  I think that all depends on what  the time 
 
 7  scale is that you're looking at.  I think the l ong term it 
 
 8  will come out in the urine.  But, you know, the re's a 
 
 9  definite time scale issue as to when you're loo king at 
 
10  urine versus blood levels. 
 
11           But in the very long term obviously ev erything 
 
12  gets -- you know, gets oxidized and winds up in  the urine. 
 
13  But that's -- you know, that's in the long term , anything 
 
14  up to 30 years sort of thing. 
 
15           CHAIRPERSON FROINES:  Is somebody driv ing? 
 
16           PANEL MEMBER BYUS:  Will somebody driv e us? 
 
17           CHAIRPERSON FROINES:  We have to stop.  
 
18           PANEL MEMBER BLANC:  Okay.  Bye. 
 
19           PANEL MEMBER GLANTZ:  I thought you ha d to go. 
 
20           PANEL MEMBER BLANC:  I move that we ad journ. 
 
21           CHAIRPERSON FROINES:  Thank you. 
 
22           Second? 
 
23           PANEL MEMBER GLANTZ:  Second. 
 
24           CHAIRPERSON FROINES:  All in favor? 
 
25           (Ayes.) 
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 1           CHAIRPERSON FROINES:  Thank you. 
 
 2           (Thereupon the California Air Resource s Board, 
 
 3           Scientific Review Panel adjourned at 2 :14 p.m.) 
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